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y |] NTIL RECENTLY, the very idea of 
seeing an atom in motion seemed the 
~~ wildest of fantasies. But this spring 
vou Will see one, that tiniest bit of an ele- 
ment, filmed by scientists at the University 
of Chicago. Itis a part ofan hour of wonders 
called “The Invisible World”—third in the 
new season of National Geographic Specials 
to be shown over television stations of the 
Public Broadcasting Service, 

We are pleased to offer once again four 
American-made programs of quality, taste, 
and family interest, coproduced with Pitts- 
burgh’s PBS station WQOED. And, for the 
fifth year, Gulf Oil Corporation support has 
made this series possible. 

Our season opens on January 7 with 
“Dive to the Edge of Creation,” an experi- 
ence you will long remember. Geologist 
Robert D, Ballard and biologist J. Frederick 
Grassle of Woods Hole Oceanographic In- 
stitution take us to the floor of the Pacific 
Ocean where, a mile and a half down, twoof 
earth's crustal plates are separating. In this 
rift zone, molten lava wells up and hot 
springs nourish strange life forms, 

On February 4, “Mysteries of the Mind” 
examines the awesome capabilities of the 
human brain. It features a special Plexiglas 
model of a section of the brain in action. A 
yori in India consciously lowers his blood 
pressure, a paralyzed woman in New York 
raises hers, posing unanswered questions 
about the mind's control of matter. 

In addition to the electron-microscope 
pictures of the atom, “The Invisible World" 
on March 3 features extraordinary slow- 
motion, infrared, ultraviolet, and X-ray 
photography used to fathom such mysteries 
as honeybee navigation, the basic structure 
of matter, even the health problems that af- 
fhicted ancient Ecyptians, 

The season concludes on April 7 with 
“The Superliners: Twilight of an Era," a 
fond memoir of the life and times of great 
Atlantic ocean liners such as Mauretania 
and Lusitania, Queen Mary, Normandic, 
United States, and Queen Elizabeth 2. Only 
the last is still in service; with the passing of 
the rest, an era of elegance also vanished. 

We hope your family will enjov and learn 
from these programs. Other specials like 
them have proved that television can be 
both informative and popular. 
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What Voyager Saw: Jupiter's 
Dazzling Realm 2 

Succeeding beyond scientists’ dreams, two 
spacecraft discover a ring around the largest 
plonet and active volcanoes on its moon fo. 
By Rick Gore; with photographs by NASA. 


Long-eared Owls— 
Mastersofthe Night 41 
Photographer Art Wolfe takes a look into 
the hometife of awinged, deadty predator, 


Can the Tallgrass Prairie 
BeSaved? 37 

Lush grasslands once mantled much of the 
central United States; now controversy snarls 
efforts to preserve a few remnants. By Dennis 
Farney and photographer Jim Brandenburg. 


Hokkaido: Japan's Last 

Frontier 62 

On this northernmost and least populated 
Japanese island, Douglas Lee and photographer 
Michael §. Yamashita find wildlife and wild 
country—aond a hordy people with pioneer spirit. 


Utah's Art Galleriesin Stone 97 
Former park ranger Gary Smith records canyon 
figures and scenes tejt by a people [pst tn time. 


Fair of the Berber Brides 119 

In Morocco’s Atlas Mountains, Carla Hunt 
ond Nik Wheeler visit a festival that brings 
couples together for instant moriage. 


Life Arounda Lily Pad 131 

From digtoms to snapping turtles, thousands of 
crearres share a mini-world that subsists on 
and about a single floating leaf. Photographs by 
Bianca Lavies, with text by Charles RL Miller. 


COVER: The solar system's only known active 
voloonoes beyond earth fling material high 
above the sulfurous crust of fupiter’s moon_Io, 
High-contrast image by Voyager |, NASA, 
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What Voyager Saw: Juni 


By RICK GORE 
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ny gimilee — ‘|Wo small spacecraft find worlds so bizarre 

Dazzling Reali and unexpected that at first scientists 
could only shout like seamen making 

Photographs by NASA landfall at an undreamed of archipelago 
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HE RACIITEMENT was subsiding al 
the Jet Propulsion Laboratory on Fri 
dav, March 9, when Linda Morabito 
made her discovers 
the Vovager imaging team, exhausted by 
days and nights of nonstop encounter with 
Jupiter and its moons, were taking a long 
wetkend off. But Morabito, 
sung navigation engineers who had steered 
Vovager 1 on its picture-taking fignt past 
Jupiter, was at work. 





one of the un- 


Wlost members of 





Jupiter's gravity field had already flung 
Vovager | off toward Saturn for a late 1980 
rendezvous. Now Morabito was doing 2 
low-priority, post-flyby check on the orbits 
of Jupiter's moons. 

Her team steers by the stars. She sat at a 
Computerized imaging module and called up 
onte its screen a picture that Voyager | had 
taken looking back at Jupiter's odd moon Io 
Near In she expected to find a slar named 
AKS-10021. Its exact location relative to Jo 
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would help them calculate the moon's orbit 
more precisely, AGK3-10021 is afaint star, so 
Vorabito wed her computer to exaggerate 
its bnzghtness on her screen. As she did, a 
great umbrella-shaped plume also emerged 
on the edge of Io. 

“Td never seen anything like this before 
and | suspected no one else had either,” she 
recalled. 

Indeed, not since Galileo saw four moons 
circling Jupiter in 1610 bad anyone seen 
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ULFUROUS FOUNTAIN leaps up 
against the black of space from the 
limb of fo, fuptter’s inmmermost large 
moon (left, shown in false color) 
Scientists fad deduced thot surface 
pocks (bottom) were volcame calderas, 
aome larger than any on earth Engineer 
Linda Morabito (below), whtle doing rou- 
tine navigation checks, spotted a plume 
rising 280 kilometers. (174 trolles)—first 
evidence of active voicantism bevond earth 
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such a remarkable sight in Jupiter's realm 
Vovager had found a volcano erupting, its 
plume rising 280 kilometers (174 mules! 
Morabito knew that an active volcano on 
lo could be the preatest find of the planetary 
exploration program. It would mean that 
some other world in our solar system is still 
ecologically alive, So she and her colleagues 
checked and rechecked the picture before 
taking her discovery to the imaging team 
By Monday (Cominued on page Ti) 
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Jupiter's cloud cover 
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FEATHER of the violent Jovian sort, 


the. immense high-pressure area 
called the Great Red Spot swirlsina 
view enhanced in red and blue to empha- 
size detail. Its true color (right) may be 


due to traces of phosphorus of 
molecules being transported from below. 
The spot has been seen by telescope for at 
least a century and possibly three. An 

although it has been shrinking, the spot 
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(Comttined from page 5) morning the 
stunned scientists had tound not one, but at 
least halfa dozen erupting volcanoes. Frigid 
on the outside, lo apparently throbs with 
vOICRMISM. 

[o 1s Caught in a tug.of war between Jupi- 
ter and its sister satellites, Europa and 
Ganymede. These tugs create enormous, 
pulsating tidal bulges in Io's shape. In some 
places Io's surface literally goes up and 
down a hundred meters everv dav and a 
half. It probably ts these endless tugs that 
heat Io's crust. much as a poper clip grows 
hot if itis repeated|y flexed 





HE DISCOVERY of Io's 
an March % 
| topped off a 
heady week. 
Voyager 1 had 
been launched 
on September 5, 
S77. It bean 
taking its first 
pictures of Jupiter in December 1978. In 
mid-January at a planetary conference, 
Imaging-team leader Brad Smith had told 
me calmly that afew surprises were begin- 
ning to show up in Vovager I's first, cistant 
images of Jupiter. The planet's cloud cove: 
had changed considerably, he said, since 
two Pioneer spacecraft had flown by in 1973 
and 1974 with less sophisticated cameras 
Those Pioneer images had fortitted the con- 
ventional idea that Jupiter's atmosphere 
was well ordered, with smooth, planet- 
encircling bands of clouds that are easily 
seen throuch telescopes on earth 
The closer Voyager 1 got, however, the 
less order itsaw. Countless swirlsand ecetes 
wove throuch tumultuous jet streams that 
roar around the huge planet (pages 6-7) 
Near the equator one stream raced as fast as 
500 kilometers an hour, Oni a few degrees 
of latitude away another jet stream tore 
around the planet going in the opposite ai- 
rection at [30 kilometers an hour, creating 
spectacular shear features. The whole atmo- 
sphere seethed like a kettle of bubbling 
bright paints that would nat mix 
When I saw Smith again, during the en- 
counter at JPL, be had lost his earlier 
aplomb. “All our theortes on the Jovian at- 
mosphere have been shot to hell,” he said at 
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a press conference. “We are like students 
going inte an exam thinking we know all the 
answers and then going blank. We justdon't 
knew what to make of it.” 
Next came. the encounters with Jupiter's 
moons—-lo, Europa, Ganymede, (Callisto, 
These four moons that Gralileo found in 
[610 were, in fact, the first bodies in Lhe 
solar svstem to be discovered by telescope. 
They range insize from slightly smaller than 
our moon to a little larger than the planct 
Mercury. Astronomers knew their sizes, 
densities, and overall colors, They could 
look at the spectra of the light the moons re- 
flected and speculate about the materials on 
their surfaces. But they could savy almost 
nothing about the geologic that 
shanéd them. They were unknown worlds 
Voyager also photographer the tins 
close-in moon Amalthes, rarely seen from 
earth, People had imagined that Amalthea 
could be anvthing froman asteroid captured 
by Jupiter's great gravity to an abandoned 
spaceship. Vovager | proved Amalthea to be 
a dark red. rocky, clgar-shaped body. 
Meanwhile, Vovager's other data contin- 
ued to pour in. By week's end the $15- 
kilogram (1,797-pound) spacecraft had also 
© Found the Jovian atmosphere to be crack- 
hing continually with lichtning, Many scien- 
tists are now convinced that this lichtning 
must be trigecring the formation of organic 
molecules, the chemical foundations of life. 
in the caldron.of Jupiter's clouds. 
« Discovered grancd-scale auroras around 
Jupiter's poles. 
¢ Seen charged particles that are much hot- 
ter than the interior of the sun. 
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* Found a thin ring around Jupiter. Four 


months later Vovager 2 took pictures of this 
ring. backlighted by the sun and glowing 
brilliantly, Analyzing the pictures, scien- 
tists were excited to discover a small, potato- 
shapedsatellite, Jupiter's 4th known moon. 
on the rine’s outer edge. These discoveries 
make rings a major new realm of planetary 
inquiry, Where do ring particles come from? 
In Jupiter's case they could flow in from Io's 
voleanoes, Perhaps thes 
are debris from comets or 
the ejecta from meteorite 
impacts on the inner 
moans. Jupiters new 
moon actually may be 
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what defines the edge of the ring, sweeping 
up the particles at the ring’s outer limits. 
Astronomers used to ask why only Saturn 
has rings, Recently Uranus was also found 
to be ringed. Now suddenly the question is: 
How many rings are there? And do they all, 
inclucing Saturn's, have little moons? 


UPITER, the Roman mythological 
king of the heavens, is a fitting name 
for the planet visited by Vovager. 
When the solar system was born some 

4.6 billion vears ago, Jupiter swept up more 
than 70 percent of the material available to 
the planets. It probably formed swiftly from 
a swirling disk of dust and gas millions of 
kilometers wide. At its most dramatic 
stage, this disk collapsed—possibly in just 
three months—into a glowing red ball some 
200,000 kilometers wide. It has now shrunk 
to 143,000 kilometers. It orbits 778 million 
kilometers from the sun. 

Some 1,300 earths could fit within Jupi- 
ter’s volume. Jupiter has 318 times the mass 
of earth, yet only one-fourth its density. You 
might think of Jupiter as a great gashbag. If 
you could put it in water, it would almost 
float. This balloon rotates so rapidly that its 
day takes only ten earth hours, but its year, 
because of Jupiter's longer path around the 
sum, lasts 1? earth years. 

All anvone can see of Jupiter are its 
clouds, which go down only a hundred kilo- 
meters. Deep within, the planet probably 
has a molten core of silicates and metals the 
size of the earth. Otherwise its composition 
ismuch like the sun’s—massive quantities of 
hydrogen and helium. These gases mix and 
probably form shells tens of thousands of 
kilometers thick around the core. 

When Jupiter originally collapsed, tre- 
mendous heat was unleashed. Some of that 
intense heat of formation was trapped with- 
in the planet andi is still slowly leaking out. 
Although temperatures at Jupiter's cloud 
tops are colder than minus 120°C (minus 
L84°F), its center may reach 30,000°C 
(54,000°F), or five times that at the sun's sur- 
face: The pressure near the center equals a 
hundred million earth atmospheres. 

Under these conditions hydrogen lique- 
fies and also becomes metallic, This metallic 
form is an electrical conductor, and as the 
great interna! (Continued an page 16) 
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MERCURY EARTH 
026 §6VENUS MARS 
ies 6.53 
~~ EQUATORIAL DIAMETER 


Earth = Jor 2,756 km 
(i klomster = 0.62)4 mile) 


With different trajectories 
the courses of the spacecraft 
increasingly diverge, They 
will exit the solar system, 
never to return. 





Callisto March 6, 1979 
126,000 km fram Voyager ' 
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To Jupiter and beyond 


Europa March 5.1978 \Voyagens encounter 
Ta4, Go0 km from Voyager | lo March §. 1979 ! : . 
Ganymede March 5, 1979 20,000 km from Voyager | Jupiter 5 MOONS 
15,000 km from Voyager | | 
| Jupiter March 5, le7e 
Amalthea July 9, is73 : 349,000 kmifrem Voyager | , Jupiter July 9, 1979 
79,000 km from Voyager 2 | ) 722,000 km from Voyager 2 









Ganymede July 9. i979 


—— - all : oe 62,000 km fram Voyager 2 
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=: Callisto July 8, rate 
) ‘ Europa July 9, is79 , 215.000 km from Voyager 2 
lo July 9, 1979 “%, 206.000 km from Voyager 3 





1,130,000 km fromVoyager2 _. 
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fon each, but packed with sensitive ingtrtiments, 

Voyegers 1 ond 2 were launched lo-days apart in 
1977. On a faster trajectory, Voyager | leads the wiv, 
Voyager 2 backs tt up and.1s targeted to further explore 
findings of Voyager Lor investigate areas it could not, 
Both will go on to Saturn, and, if all goes well, 
Voyager 2 will flv ty Uranus ond Nepture before 
sdiling owt among the stars 


[isrcon CRAFT weighing lessthana Sy, Voyager 2 





GREAT SURPRISE 

sent by Vovager J was 

the faint tmoge of a 
ring extending 58,000 hilo- 
meters (36,000 miles) from 
Jupiter's cloud tops, per- 
haps debris from [o's volca- 
noes. Artist Ludek Pesek 
paints it as composed of 
rocky materia! (fright), 
Vovaper 2 imdges (below) 
suggested that most of its 
particles are tod smali to be 
seen with the naked eve 
They are visible only as a 
midss when sunlight strikes 
them from behind, mucnias 
dust motes floating in o 
room are seen in a shat of 
lint, (Black dots ore part 
of the timoaping process.) 
But later study showed a 
tiny rocky satellite, Jupi- 
fers /4th known moon, ot 
the edge of the ring 
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heat stirs the liquid up, it creates a huge 
magnetic field around Jupiter. The held ex- 
tends out around the planet as far as seven 


million kilometers, entrapping trillions 
upon trillions of high-energy particies in 
invisible radiation belts 

This vast region, the magnetosphere, is 
much bigger than the sun (lower diagram, 
page 10). [tis fourtimes as faraway from us 
as the sun, but were it visible, it would ap- 
pear larger [han our moon 

Sometimes the magnetic field releases 
bursts of its trapped particles. [hese cosmic 
rays have been detected as far away as Mer- 
cury, some 700 million kilometers. Until the 
1940s it was believed that most cosmic rays 
came from outside the solar system, Today 
we believe many are spun off from Jupiter, 

All the Gahlean satellites are embedded 
within Jupiter's magnetosphere. [hey are 
bombarded by high-energy electrons, pro- 
tons, and other ions <0 lethal that man could 
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not hope to land on any Galilean moon, ex 
cept perhaps Callisto, the farthest out. This 
radiation is actually eroding Io's surface 
atom by atom. These surlace particles 
along with those trom [o's volcanoes, are 
captured by Jupiter's magnetic held and cre- 
ate a charged gas cloud, called a torus, that 
Io moves through as it orbits 

Furthermore, as Jupiter s magnetic held 
sweeps past [o, it generates an electric cur- 
rent flowing between the planet and its 
moon (upper diagram, page 10). Vovager I 
measured the current at five million am 


eres. This translatesintotwo trillion watts, 
| 





or the capacity of all earth s power plant 
some scientists speculate this power may 
help heat Io to its hyperactive state 


AST FEBRUARY 28, Voyager 1 hit the 
leading edge of Jupiter's 


Losphere 


freal marcnée 
The encounter wes wnedet 
wavy. Scientists call this leading edge the 
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bow shock. It is indeed an area of great 
shock, foritis there that the forces of the sun 
clash with those of Jupiter 

The sun's outer surface is continuously 
blowing away, sending out streams of hot 
Ionized gases called the solar wind, which ts 





traveling at a million and a half kilometers 
an hour when it collides with the bow shock 
Then its speed sucdenly slows to only 
400,000 kilometers per hour—and most of 
it= particles are deflected. 

Prior to Vovager, it was thought that 
some particies would leak through the tall 
end of this shield and be carried mght into 
Jupiter's polar regions. There they would 
strike atoms in the atmosphere, which in 
turn would glow, creating auroral displays 
like those on earth. Vovager did indeed find 
treat auroras, but their cause was a sur- 
prise, [hose auroras, at least, are apparent: 
lv triggerec| not by solar-wind particles, but 
by electrons streaming in from [o's torus 
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ULLED AND TUGGED by the gravity 

of Jupiter, Buropa, and Ganymede, the 

crust ofloseethes with tidal forces that 
heat its upper laver, (Gducing volcarism. 
Eruptions spew a hundred kilometers or 
more above the surface (left), unchecked 
by atmosphere or.strong gravity 

Vevager ] also recorded splotched ter- 
rain (top), marked by black spots and cres- 
cents, Sit fours foter, Bboiiesh clouds 
probably of sulfur dicaide fabove), had 
appeared over the crescent ut right 

Were Jo an earth satellite, it would 


shine sit times brighter than our moon. 
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Three views of eruptive lo 


What causes /o's voloantam? 
Based on Vovarer obseniations, 
scientists hove constructed 
various models to excplain tt. 
Harold Masursky of the U, 5 
Geological Survey postulates a 
mechanism bn witch SUL 
enriched silicate magia enipts 
fHiroueh @ silicate crust rich in 
sulfur—ao process siniilar to 
earthly volcanism but richer in 
sulfur, Variations in the 
chemistry of the magma 
chinmnbers ard tnt tieir piysics 
account for different types of 
eruptions and, therefore, 
different features on Jo. fn this 


“Whatever sulfur can come out 
af_lo’s interior hos come out,” 
asserts imaging-team leader 
Bradford A. Smith of the 
University of Arizona. He cites 
the billions of years of tidal 
heating, a much more 
energetic and constant process 
than the breakdown of 
radioactive tsotopes that heated 
earth's core, [n hts model 
sulfur four kilometers deep has 
been forced above fhe silicate 
subcrust, ond when silicate 
voloonism occurs, if is under o 
sulfurcus crust and a liquid 
sulfur ocean, This, Smith 


A different kind of eruption 

WOs seen mommy in the south 
polar region where terrain 
resembles parts of the Armerican 
West, with eroded cliffs and 
iscloted mess 

According to the 0', 8. 
Geological Survey's Laurence A, 
Soderbloam, gas-ice mixtures of 
SO, blast away fromthe base of 
the cliffs like ten thousand Old 
Paithfuls. 

Liquid SO, percolates up.or 
is forced up from the aquifer by 
artesian pressure. When tt hos 
risen near the surface, the SOQ), 
can no longer remain stable os 


model, surface sulfur ia shown 
as i light cocting. 

Masuraky does not feel that 
the Voyagers' “eve-blink” view 
of fo con be projected across (ts 
entire history. “The bodies 
thet we know best—-earth, the 
moon, and Mare—hove hod 
highly variable periods of 
activity.” Why, he argues, 
should To be the lone exception? 
But: “No geologist trained to 
approach complex geologic phe- 
nomena wold propose one 
model as solving the problem.” 


thinks, has been going on for 
four billion yeara and iz a sel 
linuiting svatem: “If vou were to 
dump more sulfur on the 
surface of fo, an equal amount 
would seep back into the 
molten silicate interior.” Violent 
voleanism occurs in the crust 
when liguid sulfur dioxide 
(SO_) meets molten sulfur, 
producing explosive 
decompression of the St), 

A choice between the two 
models—or others—may have 
to wait upon Galileo, a 
spacecraft scheduied for the 
mid- 19805 


a liquid. It explodes into a gos 
and ice cloud like a corbon 
dioxide fire extinguisher going 
Pho actor. 

Pressures are great enough to 
erode the cliffs and to send the 
SO, spewing out a3 far os fifty 
kilometers, where it falls as 
snow, collecting in the fashion 
ofthe Antarctic ire cap 

“Tl suspect,” Soderblom says, 
"that those cliffs are actually 
slabs of solid SC).." 


National Geographic, January [990 
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fo. 3.640 km in diameter, circtes Jupiter at 

‘an average distance of 42/,400 km. Probable 
structure: sulfur and sulfur diowide crust, molten 
giicate interior, and possible solic core, 


a. 





Europa, 3,130 km in diameter. circles Jupiter at an 


average distance of 670,900 km. Probable structure: 


ice crust, silicate interior. and possible solid care. 


ell 
@, §,270 km in diameter, circles Jupiter 
at an average distance of /,070,000 km. Probable 
structure: ice crust, convecting water or soft ice 
mantle surrounding silicate core. 





Callisto. 4,850 km in diameter. circles Jupiter 

af an averace distance of 1,880,000 km. Probable 
structure: thick ice crust, convecting water or soft 
ice mantic surrounding silicate core. 


Vovager also found charged particles of 
sulfur from lo as far out as the bow shock. 
Some of these particles had been heated, 
perhaps by their interactions with the solar 
wind, to more than 300 million"C, the high- 
est temperature known in the solar system. 
However, so few of these particles exist in 
the magnetosphere’s near vacuum that their 
intense heat had no effect on the spacecraft. 
Nor would they on a human being. 

The bow shock is in constant motion. If 
the solar wind is blowing hard, the bow 
shock may be pushed in as close to Jupiter's 
surface as four million kilometers, Vovager 
1 met the bow shock five times as the magne- 
tosphere pulsed back and forth in space. 

But the bow shock ts invisible, and for 
dramait could not compete with the pictures 
Voyager was sending back. 

As Vovager closed in, its cameras could no 
longer take in the whole globe. I think all of 
us at [PL began to tingle, We almost felt we 
were on board the spacecraft, doing a slow 
and relentless zoom into a secret corner of 
the universe that was intricate and bizarre 
bevond our fantasies. A picture would flash 
onto the screen. “Oh, no! This can’t be real.” 
I would say to mvself. “This is over the rain- 
bow. This is the approach to heaven—at 
least as Van Gogh would have painted it.” 

Soon a more stunning image would ap- 
pear, making the last one seem obsolete. 

The Great Red Spot swirled before us. 
For a time we seemed headed down into the 
center of this mysterious vortex, which has 
been observed for at least a century and is 
easily big enough to swallow two earths. 

We saw three whirling white ovals below 
the red spot. Astronomers had puzzled over 
these ovals in particular, because their birth 
had actually been observed forty years ago 
out of a thin white cloud streaming around 
the planet. In time-lapse films scientists 
watched what looked like thunderstorms 
raging in plumes that rose from the clouds 
near the equator. 

The moons, too, rapidly grew larger. Un- 
til now they had seemed to be more myth 
than real other worlds. 

All the Galilean satellites had been named 
after objects of the mythological Jupiter's 
wide-ranging fancies. Callisto, the most dis- 
tant satellite, is the namesake of a beautiful 
maiden who enticed Jupiter and thereby 


National Geographic, January [Yao 


provoked the jealousy of his wife, Juno. 
Juno destroved Callisto’s allure by turning 
her into a bear. A similar fate befell Io, the 
inspiration for the closest Galilean moon. 
After her romance with Jupiter, she ended 
up as a heifer, pursued by Juno’s gadfly. 

The two middle moons inherited their 
names from more fortunate friends of Jove. 
To elude the watchful Juno, he approached 
beautiful Europa as a bull. His noble gen- 
tleness seduced Europa, She climbed upon 
his back, and the two flew off to Crete, 
where she became an object of worship. 
Ganymede, a handsome youth, also caught 
Jupiter’s eve, and he whisked the boy away 
to become the cupbearer to the gods. 


BHE FIRST ENCOUNTER was a dis- 
tant, glancing look at Europa, as Vovag- 
er I's trajectory sped it in for its swing 
around Jupiter. Unfortunately, from 

more than a million kilometers out the craft 
saw only enough of Europa to tantalize 

“Tt looks like the earth in a deep ice age 
with all its oceans frozen,” said tmaging 
team member Larry Soderblom. 

Enormous and mysterious stripes criss- 
crossed Europa, raising questions only Voy- 
ager 2°s much closer flyby four months later 
could clarify. 

For the time being, everyone's attention 
was easily distracted by lo, White patches 
on its surface radiated brilliantly amid mot- 
tled shades of red and orange. When he saw 
one of the first close-ups, team leader Brad 
Smith said that lo looked like a pizza. 

A heart-shaped region a thousand kilome- 
ters across, which ina few days proved to be 
the deposits laid down by an active volcano, 
dominated early Io images. Then, as the 
spacecraft drew close, it found strange black 
hot spots—later speculated to be crusted- 
over lakes of lavalike sulfur. Here and there 
rose mountains as hich as ten kilometers— 
perhaps remnants of an earlier crust. 

Disturbingly, Voyager 1 did not see a sin- 
ple meteorite crater on Io. On éarth such 
processes as weathering and volcanism have 
érased most craters. But the surfaces of 
every solid body we have studied inthe solar 
system—the moon, Mercury, Mars and its 
moons—are peppered with them. Crater 
counting has become a cornerstone of plan- 
etary sciences, the way that scientists date 
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features on other planets, Basically, the 
more craters a surface has, the older it is. 

“We were terribly upset to see no impact 
craters on Io,” recalled Smith. “If our 
theories were right, the absence of craters 
meant that some processes had to have re- 
worked Io's surface within the past mil- 
lion years. That's just a blink of an eve 
geologically,” 

The team anxiously awaited close-ups of 
the next moon, Ganymede. If Ganymede 
also lacked craters, then the idea that mete- 
orites bombarded the entire solar system 
would be suspect. Or perhaps Jupiter had 
somehow protected its moons from the me- 
teorites that struck the inner planets. In 
either case a vital method of dating bodies in 
the solar system would be lost. 

The weary team sequestered themselves 
in their conference room to greet the first 
Ganymede close-ups. It took only a few sec- 
onds for Larry Soderblom to cry “Crater!” 
His colleagues cheered with relief. They 
quickly found several more, and cham- 
pagne corks blew, 

Ganymede had more than craters to dis- 
play. Its crust appeared broken into frag- 
ments, like the pieces of a mosaic. These 
pieces seemed to be made of two distinct 
types of terrain. One had shoulder-to- 
shoulder craters; the other looked heavily 
grooved, as if someone had raked it. 

There was scarcely time to puzzle over 
these features, however, before Callisto 
close-ups began coming in. Mercury-size 
Callisto was darker, but its surface was 
pricked by innumerable bright craters. 

Callisto apparently had been severely 
battered during its youth. One mant impact 
region has concentric ridges that look like 
frozen ripples and extend for 3,000 kilo- 
meters. This was surely one of the most 
cataclysmic meteorite strikes to ever occur 
in the solar system. The crater counters 
quickly realized that all of Callisto and 
much of Ganymede are completely saturat- 
ed with craters. That-means their surfaces 
are extremely old. These moons, we can 
safely savy, have been 
dead a long time, How- 
ever, Io's surface, as the 
discovery of volcanoes 
would reveal, is being 
reworked continuously. 
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Europa 


¥Y THE TIME Voyager 2 flew by m 
July, the scientists had digested their 
data better, but the excitement over lo 

' had scarcely diminished. Linda Mora- 
bito had discovered her volcano, and the 
surface of lo was confirmed to be the youn- 
gest known in the solar system. 

One of the first things the scientists no- 
ticecl in the new lo pictures was that the huge 
heart-shaped volcanic region they saw earli- 
er had changed into an oval. The volcano’s 
debris pattern had inexplicably shifted, and 
the volcano itself had shut off. However, 
six other volcanoes were still erupting and 
presumably had been doing so continuously 
since March. 

Callisto looked as dead as it had on the 
first flyby, but Ganymede's terrain, seen 
closer up, appeared much more complicat- 
ed. There were a smooth and relatively 








Cue ball of the satellites, Europa may prove to be the 
amoothest body in the solaraystem, Streaks that paint 
its surface were probably fissures in the surface ice 


Young basin, an adjacent mountainous 
region, and remnants of a great ancient me- 
teorite craterlike the one on Callisto, Appar- 
ently early in its youth Ganymede had a 
convulsive period that lasted long enough 
perhaps several hundred million years—to 
rework part of its surface, 

Europa, however, was Voyager 2's star, 
The scientists were predicting that water- 
rich Europa could be heated by the same 
kind of tidal tugging as lo—albeit much less 
so. “We were hoping to see Old Faithful go- 
ing off,” said geologist Hal Masursky. 

Vovager 2 saw no geysers—hbut its resolu- 
tion was-only good enough to detect mam- 
moth ones. The great global stripes that 
Voyager | had spotted proved spectacular 
close up. They made Europa resemble a 
cracked white billiard ball. Yet the “cracks” 
had no relief, They looked almost painted 
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that were filled by wmwelling water or soft ice. Their patterns suggest tiat atone 


time Europa's ice crust was expanding ond 
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on. All of Europa, in fact, turned out to be 
remarkably Ulat with few craters. So the 
scientists concluded that Europa has a4 rela- 
ih voung surface 

n fo-like tidal heating ma} 
canine the crust of Fu uropa pla 
ocean beneath its icy surtace either liquid or 
soft ice. But no one can do more than guess 
at what mechanisms Europa uses to erase 
its croters. 
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astic and the 


ESPITE many unanswered questions 
we now know enough about these four 
new worlds to imagine visits to them. If 
we landed on [o first, 421,600 kilome- 

ters from Jupiter, this is what 
probably see 

Vlost of lo would look like a painted lesert 
with an intermingling of sulfurous colors 
(page 16), Sulfur dominates the landscape 
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because all lighter materials, such as water 
have been lost to space. In fact, Brad Smith 
holds that sulfur is lo's water, and that the 
surface of the four-kilometer- 
(nly the upper 
of this sulfur sea is frozen 
Below, the sea would be molten 

Hal Masursky, on the other hand, says 
that the sulfur on lo is basically a dusting 
that covers up a silicate landscape similar to 
earth. In 
case, los Volcanoes are blowing off a lot ol 
sulfurous maternal. Most falls back on the 
surface, but about a hundred kilograms a 
sccond escape the moon 

The sulfur dioxide 
blown off creates a ten- 
uous, foul-smelling at- 
mosphere. if we were 





moon tas a 
cleep Sultur ocean (page 19) 
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Ganymede 


Darkest is oldest: This rule applies to the icy sur 
face of Ganymede, dirtied by debris accumulated 
early in ite history and most visible in alarge cir- 
cular orca (below). Brightest i¢ youngest: Fresh 
white ice wos ejected by the most recent meteor- 
ite impacts (left) 

To geologists, the most intriguing features are 
sinuous strips of alternating parallel grooves 
and ridges (bottom) that indicate crustal move- 
ment billions of years age 





pastel yellow, orange, and bluish white 
snow might fallonus. If we visited the satet- 
lite’s poles, we would find deep banks of this 
sulfur diaxide snow, 

These polar snowbanks have big, puz- 
tling scarps, which on earth we would say 
had been carved by wind or water 

But Jo has no wind and is utterly and 
Most likely this erosion comes from within, 
when high-pressure liquid sulfur cioxide, 
trapped beneath the surface like water in an 
artesian well, manages to break througn. As 
it does the liquid explodes into the atme- 
sphere ina gas and ice cloud, and the ground 
above 1ts former reservoir collapses. 

Moving toward [o's equator, we would 
walk across large white patches of sulfur 
dioxide frost, or come to the shore of one of 
the crusted-over black lakes, ‘These lakes 
could be fioods of black molten sulfur flow- 
ing out from fissures and freezing over. Or 
they could be created when a surge of heat 
from the interior melts pieces of the surface. 

If we approached one of los large volca- 
noes. the moon's flatness would break sucl- 
deniy. From the center ol the caldera, which 
might be tens of kilometers wide and a kilo- 
meterdeep, we would see an erupting storm 
throwing debris skyward at nearly one kilo- 
meter a second, comparable to the most vio- 
lent eruption of Mount Etna. Like a rain of 
bullets, blobs of sulfur would pour down on 
us at the same speed 





BF WE COULD MOON HOP, we would 
be eager to go 250,000 kilometers farther 
outirom Jupiter and descend on Europa, 
a totally different world 
We would probably land on the ice ocean 

that dominates the surface of Europa. Ii 

would be like landing in the Arctic Ocean 

and trudging across pack ice. We would find 
the horizon relentlessly flat. If we walked 
across one of the great stripes, we might 
know itonly by the darkened color. It would 
be like crossing translucent garden mud in 
winter. We would surely pause to try to 
determine what hac caused these stripes 
The surface would feel 
like crusty snow, and our 
feet would occasionally 
punch through. We 
might pass vast regions 
of smooth ice ponding, 








Callisto 


The-ghost of @ huge meteorite appears as a light- 
colored circle surrounded by concentric ndges 
heaved up by its collision with Callisto (left) 
The impact basin has been Alled in bv ice, and, 
thougn later battered by smaller meteorites, ts 
nearty level. 

Unlike Ganymede, where crustal faulting and 
ovement reworked the surface, Callisto shows 
a more nearly complete record of inrpacts. Seen 
indifferent view (right), they stand shoulder to 
shoulder across the face of the satellite. 

From turbulent, craterless [o to moribund. 
heavily pocked Callisto, Jupiter's satellites vary 
becouse of differences in composition and inter- 
nal heating, factors largely determined by dis- 
france from Jupiter. In other words, whot a 
Jovian moon is like depends on where tt i 


where water has welled up from the ocean 
beneath, Very possibly we would see numier- 
ous big ice crvstals rising from the ground. 

Eventually we would approach the shore 
of one of Europa’s frozen-over continents 
Here the silicate base of the moon nears the 
surface, the crust is more rigid, and the land- 
scape turns a mottled, muddy brown. This 
more solid ground can still support the 
ridges and rms of meteorite craters. In other 
places such craters have sagged into the 
soiter frozen sta. We might also have to 
climboversmooth mounds of verv clear itcea 
hundred meters high, which run like rib- 
bons through this muddier-looking terrain 
These ribbons could be fault lines through 
which clean ice from below the surface has 
extruded, 

If there are peysers on Europa, they 
would be almost a5 unpleasant to walk past 
as lo’s yolcanoes. Their ice-pellet fallout 
would make a stinging sleet storm on earth 
seem like a gentle rain, 


BETS CONTINUE our moon hop out to 
big Ganymede, which has considerably 
more water than Europa. Ganymercle's 
water apparently has frozen to a much 
greater depth. Trekking across Ganymede 
would be ike crossing a glacier. The surface 
would crunch beneath our steps. Aconé of 
micrometeorites have pulverized it into 
crushed ice. 

lf we landed on one of the grooved, or 
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raked, block: on Ganymede's surface, our 
walk would often be-a climb. The grooves 
may be the valleys in between ice extrusions, 
or they could be the result of bucking. In 
any event the effect is chains of ridges a hun- 
drect meters hich and about ten kilometers 
apart. After a while, however, this wash- 
board pattern would end abruptly, and we 
would find ourselves gazing across & vast, 
ancient muddy brown ice pond covered with 
the remnants of bygone craters, Even 
though Ganymerle's crust is frozen harder 
than Europa’s, it still cannot support much 
weight. Therefore the ridges and rims cre- 
ated by meteorites on this older terrain have 
largely sunk back into the surface 

Why does Ganymede have both old and 
new terrain? Scientists do not know, But 
Clearly (sanymede was once active enough 
to create tectonic blocks—icy versions of the 
drifting continental plates on earth. 

At some point its interior must have been 
stirred enough to cause sections of the origi- 
nal surface to break away and become plates 
that were later reworked and grooved. 

What could have stirred up Ganymede 
so? The moon might have begun with too 
much inner heat to-<hed. However, there’s 
another idea, Since all the 
Galilean moons always 
keep the same face toward 
Jupiter, the master plan- 
ets gravity must have 
“despun” these once fast- 





rotating bodies long ago. As Ganymede was 
despun, the energy in the spin could have 
warmed the interior, stirring it up enough to 
move the crust around. 

To planetary scientists Ganymede is 
therefore a grand find. “We may learn more 
in the long run from Ganymede than from 
earth about the way plates move,” says 
Larry Soderblom. “Ganymede is a frozen 
record of tectonism in its naked form.” 


ECTONISM, however, never surfaced 
on Callisto, our last stop. Callisto’s dark 
slurry crust probably froze as it formed, 
and, except for the barrages of meteor- 
ites, not much has happened there in the 
past four and a half billion years. 

Crossing Callisto's endless rim-to-rim 
craters would tax our legs and lungs, were 
there air to breathe, Callisto's ice mantle 
froze faster and grew rigid earlier than 
Ganymede's. It has thus supported meteor- 
ite craters and ridges for more years. Conse- 
quently its entire surface is rough. 

We would head for Callisto’s great cata- 
clysmic impact basin. The vista there would 
reward us for our labor. What. an awesome 
object it must have been that hurtled out of 
the murk of the infant solar system and 
made Callisto shudder so. That huge mete- 
orite blasted a hole 200 kilometers across 
and scores of kilometers deep, Steam must 
have gushed out from the moon, and briefly 
Callisto had an ocean, Like a massive, in- 
stantly melted glacier, Callisto's ice crust 
poured into the impact zone and refroze. To- 
day we would find the basin flat but would 
wander amid a wondrous jumble of icy 
spikes and jagged protrusions—chunks of 
the old crust afloat in a frozen morass. 

“There's no such thing as a boring Gali- 
lean satellite,” says Larry Soderblom, 


& THEIR: ASTONISHMENT over 
Voyager's encounters abated, the proj- 
ect’s scientists began making more 
s sense of Jupiters perplexing atmo- 
sphere. They concluded, for instance, that 
the Great Red Spot, the white ovals, and 
many still smaller spots are all the same type 
of feature. They are similar to strong high- 
pressure systems on earth, but larger and 
much longer lived. They may be one way Ju- 
piter gets heat out of its interior. 
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Why do Jupiter's cloud features last so 
long—hundreds of years in some cases? On 
earth a big hurricane dissipates its energy in 


afew weeks. 


“Jupiter's storms have deep roots, with 
much more mass. That makes them more 
stable,” suggests Andrew Ingersoll of the 
California Institute of Technology. “Also, 
unlike earth, Jupiter has no topography to 
break up its storms.” 

“Tupiter is colder than earth, and cold 
bodies don't lose energy as readily as warm 
ones,” adds Reta Beebe of New Mexico 
State University. “Moreover, the materials 
in: Jupiter's cloud cover do not raciate heat 
as well as water clouds on earth.” 

Many questions remain about the me- 
chanics of Jupiter's atmosphere. Some of 
these may be answered inthe mid-1980s bya 
still more sophisticated mission named Gali- 
leo. Galileo will shoot a probe deep into Ju- 
piter’s atmosphere. The main spacecraft 
will go Into orbit around the pianet, taking 
éextreme close-ups of the moons and watch- 
ing the atmosphere change on a daily basis. 

Even Galileo will probably not answer 
the long-standing question of whether there 
is life on Jupiter. Voyager's discovery of 
lightning makes it almost certain that 
chemical precursors to the molecules of life 
are being manufactured continually in Jupi- 
ters clouds, The warmer regions of Jupiter's 
atmosphere are quite similar to that of early 
earth. One could fantasize about great Jelly- 
fishlike creatures lurking in the Jovian 
clouds. But most scientists believe the atmo- 
sphere is too unstable for life. Simpie organ- 
ic chemicals could never have settled in one 
place long enough to develop into complex 
biological molecules. 

As for the Voyager spacecraft, they will 
fly past Saturn in November 1980 and Au- 
gust 1981 respectively. [fall goes well, Voy- 
ager 2 will head on to Uranus for a 1936 
encounter, reaching Neptune in 1989. Voy- 
ager | will sail on out of the solar system 
without further planetary encounters. Both 
bear a present from earth, should someone 
someday in some other solar system find 
them, They carry dozens of scenes from 
earth, pictures of human beings, and record- 
ings of terrestrial sounds. Someone some- 
where might consider these even more 
interesting than what Voyager saw. ] 
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ROM dusk to dawn it 
4 haunts the fields, a silent- 

Winged wraith with claws 

that kill, Eves that mock 
darkness and ears that can hear 
a mouse squeak from afar search 
the night. At the slightest rustle 
irom its eorthbound prey, the 
hunter swerves in flight. . . and 
the long-eared owl strikes with 
Uncanny accuracy. 

Long-eared? Well, not really 
In fact, the hornlike tufts that give 
the bird its name have nothing to 
do with hearing. Instead they act 
as little semaphores, mirroring 
alertness or well-being and 
helping in a favorite disguise. 
Up they go as the bird squints its 
SAUCET eyes ANd compresses its 
feathers, stretching its bodv until, 
at first glance, it looks like nothing 
more than a stubby branch 
In reality, this raptor has few 

known enemies besides man: 
only its own largest relatives, such 
as great horned owls. Encounters 
with man are uncommon— 
camouflage and nocturnal habits 
make long-eared owls elusive. 
‘They can be found in woods near 
open fields over most of North 
America and Eurasia and in 
parts of Africa. A pale subspecies, 
the western long-eared ow! (left), 
ranges from northwestern Canada 
to Mexico 
You'll most likely see them at 





twilight, when they bezin the 
night's hunt. Listen and you may 
hear a repertoire of calls thal 
could make a mockingbird 
jealous, from hisses to hoots to 
catlhike mews of alarm. 

I heard the whole gamut on 
the mid-April dav when, 35 feet 
Up in a pine tree, [ stood eve to 
eve With a newly haiched owlet 
As a wildlife photographer with 
a longtime interest in owls, I was 
not alarmed by the frantic 
parents stooping and flapping 
around me, Suddenly one 
dropped like a feather duster to 
the ground, fluttering with what 
lonked like a broken wing 

[ went along with the ruse 
When I stepped down, the bird 
lured me farther away, then took 
to the air, satished it had saved 
its Young 

After camping for several days 
at the foot of their pine, I could 
nhotorraph the family without 
calising a stir, Several owl 
families lived in the grove I had 
chosen in the heart of 
Washington, my native state. 

Do long-eared owls display 
territorial possessiveness? Those 
[ observed didn't seem to, This 


year, at least, they had no need 


for it. Miles of open fields, the 
birds preferred hunting habitat, 
furnished an ample supply of 
rodents, their staple cliet 








() ABLIEST BIRD of a 
brood waits for siblings 
that will hatch within 
two or three days of 

each other (above). Remains of a 

previous meal, left, will be fed 

to the owlet later. Breecling pairs 
lav from three to eight e@es 
annually, each slightly smaller 
than a hen's ege, usually in nests 
huilt and abandoned by other 
species of birds 

Well supplied by both parents’ 
hunting, the owlets sprout to 
half size by their third week (left). 
soon they begin “branching, 
climbing up and down nearby 
limbs and sometimes lining up 
on & branch outsice their nes 

(right). Such gymnastics 

probably help them learn to grip 

and balance. 
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Re agen Litagh oward its 
1 5-week-old 

Ge wilet hames in on il 
prey (top), then swoop 
for the strike (above), Moments 


later it perches mith a small ral 





a, 
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it will swallow whole (right). 14 


eight weeks the young sport 
mature plumage (left) The 


anult-si7e birds 4 stand a foot hich, 


with . a Wints Pa ' DMes 
but we ae bul e more than 
| 


nal a pound. The weight-to- 
wine-aren ratio, combined with 


extremely soit feathers, produces 


the ee Hight that makes 
the long-eared owl's strike a 
aiken send fatal surprise: 
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) Lallorass Prairie: 
an It Be Saved? 


By DENNIS FARNEY 
Photographs by JIM BRANDENBURG 


|] HERE TS HARDLY any prairie left in 
Illinois, the Prairie State. And when I 
finally found the prairie there, it was 
caged in like a prisaner 
A praine is not, as you may think, anv 
old piece of flatland in the Midwest. No; a 
prairie ts wine-colored grass, dancing in the 
wind. A prairie is a sun-splashed hillside, 
bright with wild flowers, A prairie is a fleet- 
ing cloud shadow, the song of a meadow- 
lark. It is wild Jand that has never felt the 
slash af the plow 
I drove out one October afternoon, 
through the spreading suburbs west of Chi- 
cago, searching for these things. I found toll- 
booths. Bulldozers, gouging out basements. 
Billboards. And everywhere, the subdivi- 
sions the billboards advertised 
Then I saw it, aremnant of the landscape 
that once covered much of Illinois, 
The prairie was there, in a pioneer ceme- 
tery surrounded by «a chain link fence 
And outside the fence was the most en- 
couraging sight I'd seen all day, A young 
man was Walking, head down, collecting 
wild-flower seeds in an old bakery sack. 
“You look like @ prairie restorationist,” | 
hailed him. Ken Klick looked up, then 
grinned his confirmation. “My ‘prairie’s’ 


only fifteen feet by five—my backyard,” he 
said. “But these wild flowers are so rare I 
want to do whatever I can to save them. I'm 
tuking these few seeds home to plant.” 

We wriggled under the ugly fence. Inside, 
like a scene from Edgar Lee Masters’ 5 poon 
River Anthology, tombstones stood amid 
the swaving grass. Beneath them were sod- 
busters of the i840s and 1850s. Kinley 
Charles, 1821-1861. Mary His Wife, 1831- 
1879. Joseph Thompson, Jacob Brook 
With others, they had tamed this land- 
scape—tamed it all but the wild remnant 
that now engulfed -their headstones. 

The autumn wind moaned in the chain 
link fence and rustled dryly in a clump of 
coarse leaves at our feet. “That's the com- 
pass plant,” Ken said, pointing out that the 
vertical leaves face cast and west to best 
catch the sun. 

“There's the rattlesnake master,” he con- 
tinued. It was reputedly used as folk medli- 
cine to cure snakebite. “Over there is the 
shooting star.” Come Mav, its pale pink, 
swept-back petals suggesting falling stars 
would blanket the slope. 

Ken stooped to pick up a beer can and 
paused among the headstones. A milkweed 
seed drifted by on its puffy parachute. A 


Native of a vanishing land, Indian grass sways beneath the sun one remnant of 
follgross prairie, The white man’s plow all but destroyed the original Midwest 
grassland. Now a moderm-day feud smolders over a proposed national park in the 
Flint Hills of Kansas, o plan fiercely resisted by ranchers as a lond grab 
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wedge of geese honked across the sky, head- 
ing south. 

“This prairie makes me sad,” Ken said 
softly. [felt it too. That tiny caged-in prairie 
symbolized a loss so vast as to be almost tn- 
comprehensible ta modern Americans. It 
evmbolized a lost landscape—the landscape 
of the tallgrass prairie, 

Once that landscape stretched from Ohio 
to eastern Kansas and the Dakotas, and 


from Texas into Canada, a great triangle 
beneath an empty sky (map, page 43), Once 
it was wild land: try to imagine it as tt must 
have been, 

There were wild flowers, hundreds of 
kinds of wild flowers, blooming in their 
place and season. There were elk and shag- 
gy bison, and prairie chickens booming out 
their mating call on brisk April mornings. 
Great trees hugged the stream channels and 
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floated like islands on distant horizons. And 
there was grass in abundance, dozens af 
kinds of grass. Eight feet tall on favored 
sites, belt high in most places, it was green 
and bronze and wine and gold, rippling and 
shining in the sunlight 

It's almost gone now, thai shining, swirl- 
ing landscape, Other prairie survives, 
characterized by shorter grasses, on the dry, 
thinly populated Great Plains to the west. 


Con the Tallerask Prairie Re Saved? 


Among the galaxy of wild flowers that 
spangle the prairie, blaring stars shoot 
up from Cayler Prairie in Iowa. Such 
preserves dot the Midwest, but most ar 
small, Park proponents acek 320,04) 
acres in the Flint Hills of Kansas aro 
Ohiahoma, a stze needed to revive the 


native? coosysterr dnd evoke the vosiness 


of the virgin prairie 





Her firm stand iz made clear by bumper 
stickers (right) on the farmhowse 
of Mra, Lowell Thierer near Alma, Kansas, 
The Thierers are antipark burt nat 
antipublic. They hold molasses-making 
festive anid Pion two old-tinte museunis 
on their fond, port of the proposed 
park site 

Real horsepower, less hormful than 
wheels, serves Paul Bultsma fhelow), who 
mariees South Dakota's Samuel FT 
Ordway, jr. (femoral Prarie, 


But the tallerass prairie, the king of prairies, 


became the corn belt. Became Chicago, 
became Des Moines, became home for 25 
million people. As the homesteaders’ steel 
plows sliced through its matted roots, it all 
but vanished in a ringing, tearing sound. 
That didn't happen in the Flint Hills of 
eastern Kansas, a fifty-mile-wide swath that 
runs north-south across the state. There the 
plow ran into a thin and stony soil, and so 
today the Flint Hills remain cloaked in prat- 
rie and in -a kind of turn-of-the-century 
peacefulness as well. The hills are dotted 
with quiet litth towns like Cottonwood 
Falis, with its splendid French Renaissance 
courthouse and a main strect straicht out of 
Thornton Wilders Quer foun. The low 
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stone wills hint of far-off New Englancl. 
It remains a country of cattle, boots, and 
branding irons, and of stone barns and 
houses that seem as rooted to the land as the 
grass itself 

Almost all these flat-topped hills are 
Wrapped around limestone, deposited by an 
ancient sea more than 700 million years ago, 
Embedded in the limestone are nodules of 
flint, which give the-recion its name. Here 
environmentalists are pressing for a Tall- 
grass Prairie National Park. A proposal to 
he presented tothe U.S. House of Represen- 
tatives secks a park of 520,000 acres, split 
into three parcels. It would fill a gap in the 
“ational Park System, which contains no 
significant reserve of tallgrass prairie. 
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Vehemently opposed to the park are the 
Flint Hills ranchers. KEEP THE GRASSLANDS 
FREE read bumper stickers on their cattle 
trucks. The ranchers fear government con- 
demnation of their land and the changes an 
intlux of tourists might bring to their think 
ated region. They argue that they're 
already preserving the prairie—in the form 
of ranches. 

[he prairie strong 
When I survey the world from a prairie hill- 
top, as shadows edge out into wooded yal- 
evs and the meadowlark sings it= lilting 
sang, What I feel is pure exhilaration. | be- 
lieve my grandfather Dennis Farney must 
have felt it too, although mingled with fear 
and loneliness: a Kansas sodbuster in the 
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Can tie fatiorass Prairie Be Saved? 
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er] ik job in eV York Lot for 
a2od dugoutona windswept Kansas divide 


Ll grew up three miles from that central 


Kansas dugout, on a wheat farm that re- 
tained two small prairies, shichtly degraded 
Town them now. And although I live halfa 
continent away, in suburban Washington. 
D.C, Pwork on them each spring. There's 
something innately satisfving about plant- 
ening earth 

A growing number of people share my en 
thusiasm, The 1970s have broucht a great 


curve of praitte preservation ane rai eres 





ing seeds in the awa 


loration achivily, a phenomenon seeming), 
bound up with some larger national search 
for continuity and permanence. I examined 


that phenomenon recently, returning to 


+1 


the wide and open country of my vouth. 

My journey took me to Ordway Memorial 
Prairie in South Dakota, a jumble of hills 
and wetlands deposited by glaciers. As Llay 
belly dowrin the grass at dusk, dark shapes 
suddenly loomed against the sky, rocking 
and pounding. Bison! Heads lowered, pow- 
erful shoulders working, they thundered by 
me into the darkening landscape. 

I talked with John Humke, midwestern 
vice president of the Nature Conservancy, 
which preserved that prairie as a refuge for 
both plants and wildlife. Saving ecologically 
Valuable land is the conservancy’s sole func- 
tion; it preserves plants, animals, and sam- 
ples of ecosystems that might otherwise be 
obliterated—1.5 million acres nationally to 
date. In that total are 39,000 acres of prai- 
rice—74 projects in 11 states. 

“T used to dream of a million dollars for 
buving prairie,” Humke told me. “In the 
past decade we've spent ten million.” 

And I met the prairie restorationists— 
hundreds of them now, rescuing wild flow- 
ers and attempting the almost impossible: 
reconstructing the prairie on ground that 
was once plowed. 

You can grow a prairie facsimile in five or 
ten years. But some scientists think it could 
take 700 years to reconstruct the intricate 
prairie ecosystem. Others think 500. Stull 
others, never, No matter. The prairie- 
restoration movement continues to grow, 
part of the impulse that moves some people 
to restore old homes and trace genealogies. 

“Tt's roots,” restorationist Robert Betz 
told me. “That's why you've got this whole 
movement of trying to recapture the past. 
The prairie represents the past. It represents 
something you can grab onto, something 
that endures.” 


Seeking an Elusive Milkweed 


Bob Betz, a 55-year-old biology professor 


at Northeastern Illinois University, radiates 
enthusiasm. In the field he wearsa rec base- 
ball cap and seems to talk in italics, In the 
mid-1960s he spent two years searching for 
Mead's milkweed, a flower.so rare that few 
living botanists had ever seen it, He tracked 
it down in a virgin prairie along a Missouri 
railroad track. 

“Study a wild flower long enough and you 
form a kind of rapport with it,” he told me 
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with a grin. “People ask mé what I want to 
be reincarnated as. A Mead's milkweed ona 
Nature Conservancy prairie!” 

An improbable thought, but no more so 
than the Nature Conservancy prairie where 
I met Bob Betz. Picture a virgin prairie— 
two blocks from the golden arches of a 
McDonald's restaurant, Twenty miles 
south of Chicago's Loop, the Gensburg- 
Markham Prairie is awash insuburbia. Kids 
explore it while eating McDonald's French 
fries. Cars whoosh by it on the Tri-State 
Tollway. And yet its 93 acres are like an 
impressionist painting, splashed with color 
by scores of wild flowers. 

“This is the most complicated project 
we've everdone,” Neil Gaston said. Gaston, 
executive director of the conservancy's Illi- 
nois chapter, explained that the site had 
been subdivided but not developed. The 
CONSETVANCY Was given sixty acres and has 
bought the rest— one lot at a time. 

That preserved prairie did my heart good. 
Vet couldn't help feeling that something es- 
sential was missing there. What was missing 
was space—unlimited space. Rancher Jack 
Ferrell has that. He picked me up in the 
Flint Hills town of Beaumont, in southeast- 
ern Kansas, and we were on our Way out to 
visit his spread. 

Ferrell at 72 is windburned and tough. 
Beneath his turned-up Stetson his face is 
ruddy; white stubble is poking through. He 
talks of riding herd in.a chill factor of minus 
50 degrees; frost formed beneath his sweat- 
bandiniwo minutes flat. He talks ofaday in 
1936 when the temperature hit 115°F and 
his saddle was “as hot as an iron stove.” 
Squared off and stocky, he walks with a 
limp. “Picked on the wrong horse once.” 

We thumped across a cattle guard and 
onto the Ferrell ranch: 7,000 acres éur- 
rounding a native-stone ranch house. Gear- 
box whining, our jeep labored up a hillside 
and finally stopped on a high ridge. 

“Now ffere,” Ferrell announced, “are the 
hills.” There seemecd:-to be only hills, grass, 
and sky. I could pick out a windmill and 
Herefords standing belly deep in big blue- 
stem, the hallmark grass of tallerass prairie. 

“You're looking at Elk County, Green- 
wood County, and Chautauqua County,” 
Ferrell saicl as I took in the landscape that 
billowed away to the blue-gray horizon. 
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Pratries show up in untifely 
ploces—some saved, some 
restored. A familiar sign of 
suburban America shines 
through the gross on the James 
Woodworth Prairie Preserve 
(left), whose nuisty fall colors 
He surrounded by suburian 
Chicago (above). The preserve 
lets citvioik see what once 
covered the bulk of the state. 
Most of the 5.3-acre plot had 
never been plowed or ever 
grazed when bought iy the 
University of fiinots in 1968, 
Biologists study the ecosystem 
and explore ways to bmprove 
prairie maintenance, Visitors 
my wew exhibits in the 
interpretation center, ten take 
a look at the prairies more 
than 200 plant species 

The measure of a man falls 
short on a prairie being restored 
at the Fermi National 
Accelerator Loboratory west of 





Chicago (below). Standing 5 
feet 11, biologist Robert Bete 
uses two meter sticks end to 
enid to gouge Indian gross, a 
dominant plant in the 
tallgrass prairie, The iab's 
atom-smashing ring, 1.25 
miles in diameter, encircles 7 
acres of former formionad. So 
far, 125 acres hove been 
reclaimed. For quthenticity 
the prdirie is planted with 
tidivenocus secede from other 
northernt [lines prairies, 
painstakingly gleaned by 
volunteers, 
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Plainty made for a simpler dey, the Bigelow Town Hal! in Minnesota was 
built as @ one-room school (right). I he om edish forebears of Afelissa Mahlber 
(Gelow) broke sod in the area in the Ja? go time when Scandinavian 
immigrants settled in large numbers on the prairie 6 northern reacnes 





‘We're in Butler County, And, ob yes Today Elein's brick-paved mitin street is 
there's Cowley County over there. How far lined with gutted buildings; at 
you can hear a dry leaf scuffle half a bloc k 
The plow had blackened the narrow away Fes this side of a ghost town now, it’s 
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can we seer ld say forty miles 


stream Vallevs below us morethanacentury a victim of a long-term ROUOR outfle ih 
earlicr. But the hills still rippled in grass that plagues much of the region. 
tuarded by limestone that cropped out To presper, ranchers must wring more 
everywhere, Small wonder that the home- dollars out of their bluestem sod, Discover- 
steaders had turned from crops to cattle, Ing basic information about the prairie that 
‘Ain't nothing prethierthanaredcowona will help ranchers without disrupting the 
reen bill. Ferret?! told me intricate prairie ecosystem 1 one goal of 
The first sizable herds to graze on Flint Kansas State University plant ecologist 
Hills bluestem were Texas longhorns driv Love Hulbert 
en north each spring across the open range Hulbert's laboratory, outside Manhat 
By the 1890s ee langhoms were shipped oul tan, Kansas, in the heart of the Flint Hills 
by rail, andthe Kansas bordertownofElgin the 8,116-acre Konza Prairie, biggest in rhe 
was billing itself the “Greatest Cattle Ship Silure Conservancy évstem of prairie pre- 
ping Point in the World.” serves. | visited him and the Konza on a 
“There were nine saloons in those davs, sparkling (October day 
and they just staved open until everybody Our pickup labore: A past sturdy stream- 
got tH drunk to care anymore,” 9—-vyear-olc 














side oaks and started up a grass, lope. su- 
Fred Dunn, a onetime stockvard worker mac flamed scarlet sauinat thie erate: endl the 
told méinthelvingroomofhis Rlginhome, frough-leaved dogwood was turning rusts 
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brown. I looked at the shrubbery aw 
come splendid autumn scenery. Hulbert 
saw fuel for a long-overdue prairic fire 

“What flames we'd have here” he said 
cheerfully 

“Leave a prairie unburned, and eventu- 
ally vou get a forest on it.” he explained. In- 
cians set fires to stampecle game, and ce- 
stroved invading trees and shrubs in the 
process. Lightning also ignited range fires 
But the number of prairie fires declined 





zi ai with the white man’s arrival As a 


iL, Hulbert Con tin Huiedd, “Woody plants 
NOW LOVED Many aita> that Were never fa if- 
ested m presetllement times. © 


Fire Is a Valuable Too! 


To redress the balance, Hulbert has re- 
urned to the ancient tool of fire. The con- 

trolled fires he sets in spring devastate 
shrubs, trees, and early greening invaders 
like Kentucky bluegrass, The prairie grasses 
and wild flowers, generally deep rooted and 
still dormant, never feel them 

Hulbert and I bap ped the ridge and 
stopped in a stand of big bluestem. Its seed 
heads, wine coloréd and heavy, «waved in 
the wind as Hulbert stepped out, steel tape 
in hand 

“Seventy-two and one-half inches, that 
one, he reported 

Later, in a wet lowland, we found cord 
grass ninety-seven inches high 

Always experimenting, Hulbert burns 
some plots every spring, some as seldom as 
once in ten vears, He hopes to reintroduce 

elk, bison, and pronghorn, as well as cattle, 
then compare the various grazing effects. 

"We won't fertilize though,” he said. "The 
vs jective i= to get the Ronsa back-as ¢ lone to 

s presettlement condition-as we can.” The 
idea is to use the preserve as a banidinrial 
against those changes in grazing and crop- 
land that can be measured. 

Ranchers concede there may be value in 
Hulbert's search for better management 
techniques. But the ir tolerance Vanishes at 
the first thought of the “ral government 
commandeering their land for tourists 

“You know, by golly, what would happen 
then?” demanded Orville Burtis, an &7- 
vear-old rancher. “Then they'll have to run 
blacktop roadsthroughit. Have to have rest 
stations. Have to have a place to buy pop 
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iin Kansas, 0 research preserve (top), removes dead 


plants. Afterward (above), the growth will be thicker, Were it not for fire, wood 


‘peries wold get the woper hand and eventually tim the land into forest! 


| 7 
‘hea 


Lae Pass Pris He Savrd 








and beer. And pretty soon the realistic part 
of it—the back-to-nature-just-exactly-like- 
God-Almighty-made-it part—is gone. Why 
can’t they let it alone?” 

*To be right honest with you,” Jim Hess 
told me, “ranchers aren't much interested in 
having the government interfere with them 
Ranchers are an independent bunch, What 
bothers us most i¢ the use of eminent do- 
main, We feel it's wrong for one group of 
people to take land from another." 

©. James Hess, 34, is the chairman of 
the Kansas Grassroots Association, Inc., 
formed to fight the proposed Tallgrass Prai- 
tie National Park. I found him on the open 
range, working as cold rain pattered in the 
grass. With whistles, shouts of “hi-yah!" and 
a cattle prod, he helped his dad and brother 
crowd the wild-eved animals into a truck. 

We returned to ranch headquarters, 
framed by flat-topped hills and a wooded 
valley, and came to amodern frame house— 
Jim's house, built in 1975, A hundred yards 
more brought a second house. Brother 
Alan's house, built in 1915 by grandfather 
O. W. Hess. Another twenty yards: a third 
house, made of creamy limestone, Jim's par- 
ents live there; great-grandfather Otte John 
Hess built it in 1892. 

We walked another hundred yards, to a 
stone wall surrounding a graveyard. Great- 
great-grandparents John and Gertrude 
Hess lie there. They settled the land in 1856 

Five generations, each adding to the 
ranch. To lose &,000 acres of it—the amount 
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“What vanishing prairie?” asks 
Jim Hesa (left), a fifth-generation 
Flint Hills rancher. Chairman of 
the antipark Kansas Grassroots 
Association, Hess saya ample 
prairie preserves already exist. 
Ranchers have well protected the 
rest, he claims, and will continue 
to. Not necessarily, counters park 
proponent Larry Wagner, who, 
crippled with patio, tours the 
Flint Hills with his father (right). 
Warner, a founder of Save the 
Tallgrass Prairie, says a park 
ensures that the land will newer 
be plowed or developed. 


included in one site currently considered for 
the park—would be to lose part of oneself. 

“We feel that preserving the history, her- 
tage, and culture of the Flint Hills 1s just.as 
important as preserving the grass,” Jim told 
me. “The Flint Hills area classic case of peo- 
ple living in harmony with their environ- 
ment. We feel a park would destroy more 
than it would create. 

“Oh, there are other arguments too,” Jim 
continued. Loss af beef production, for ex- 
ample. But the tone of his voice told me that 
such arguments are secondary to him. The 
wind raced past us as Jim Hess looked out 
over his country. 

*“Tt's just kind of nice,” he said softly, “not 
having anybody else out here. ° 

When Jim Hess argues avainst the park, 
he argues in terms of freedom, When Law- 
rence Wagner, a co-founder of Save the 
Tallgrass Prairie, Inc., argues for the park, 
italsois in terms of freeciom, “Consider vast- 
ness,” Larry Wagner has written. “The sea, 
the desert, the prairie, the polar ice caps. 
Where else the clear, uncluttered view? 
Where else the windswept freshness?” 

Wagener is 56 now, a lawver in Shawnee 
Aission, Kansas. Some of his earliest memeo- 
ries are of camping in the Flint Hills with 
his parents. He grew up an outdoorsman, a 
laver of open country. He fiv-fished for bass 
in Flint Hills streams that slid, clear and 
cool, over gravel banks. He was a World 
War U pilot 

Then polio struck him down, At 30 his 
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arms were Useless; he could barely move his 
legs. Hespent six monthsinan iron lung. He 
travels with a respirator now, It's not essen- 
tial, just handy, but still he says, “I have to 
think everv time] take a breath.” 

His chauffeur is his 81-year-old father, 
Ray, who looks 65 and drives uke Ls. We 
raced off down country reads in a cloud of 
clugst sie gravel to mspect the “nark 

Larry Wauner calls it the park, 
park status Were already an accompiished 
fact, As our van pulled up on & high ridge 
ting A greal sweep of country, he 
pulled air from the respirator’s hissing tube 
and gazed down 

A feeling of vastness 
than anywhere else,” 

Cloud shadows drifted before ws, gliding 
across rounded hills. Over a landscape en- 
compassing perhaps 200 square miles, the 
ETaSS WAS WaVINE, Waving in the wind 
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Here Buffalo Could Roam A 


Avain 


(On this ridge, Rav Warner thinks, the 
American seat er Zebulon M. Pike on 
Inone September dav-in 1806, Pike wrote in 
his journal, “In one view below me iI] s Sik W 
buffalo, elk, deer, cabrie | prong 
panthers [cougars]. 

Cf these, deer remain in the pr 
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park area an mnzhorn have been reintro- 
duced, Alldav long, as we drove through the 
HUE, | av long, 15 We drove Chrougen the 
high empts country, Larry Wagner was 


mentally rept opuilating | it with ben and elk, 
Franklin's ground squirrels, even river otter 


Can fie falivrass Prairie ie ay d'? 


anc more, 


All these, 


an big-eyed chub 
could flourish there 

We bounced across a stream in a showet 
of water. “These wooded va ile ae would real- 
Ivy be useful to elk in winter.” Wapner said 
EK roamect the prairie once, foraging pri- 
marily on grass but using trees and shrubs as 
well for cover and for food in winter 

They'd find what they need in the pro 
posed park: three units totaling 320,00 
acres. Environmentalists recently upped 
the ante: a decade ago thev sought onl 
60 000 Hut they ve offered ranchers a 
maior concession: no land acquired by con- 
demnation unless development or plowing 
threatens is Value as parkiand 

Instead, the government would simply 
designate where it intends to establish 
park. Within. these boundanes existing 
ranchers continue ranching indefi- 
ely, passing their land on to descendants 
ranch inside the boundaries 
placed on the open market, he govern- 
ment would have first option to buy it. Ac- 
quiring the parkland this way would take a 
COnLUrY OF More. 

Land within the three parcels that already 
pred uces o1] and natural gas would be classi- 
fed as national preserves, so that exploita- 
bon cou 

Keeping intact a sense of openness, “a 
ing that the prairie goes on forever,” 
would be one prime objective of the park, as 
Warner sees it. Another, equally important 
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would bé maintaining an ecosystem, “Our 
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opponents talk about preserving pastures, 
we talk about preserving an ecosystem." 

The distinction is central to Wagner's ar- 
gument. Arange pasture is preserved prairie 
in the sense that it has never been plowed. 
But it's threadbare prairie, Wagner and oth- 
ers argue. Many kinds of wild flowers and 
some kinds of wildlife simply aren't there; 
they haven't been able to coexist with ranch- 
ing. A park might bring them back. 

Wagner concedes that a park inevitably 
would intrude somewhat on the region's 
way of life, but thinks the changes wrought 
by a park would be minor compared to the 
changes that economic forces and random 
development are bringing right now. 


Stemming the Change of Time 


A slow but pervasive shift in the ranching 
economy—away from summer fattening of 
out-of-state steers bound for autumn mar- 
ket, toward year-round breeding and fatten- 
ing operations—is intensifying pressure on 
the land. Wagner and I saw threadbare prai- 
ries that day, severely overgrazed. 

Some ranchers control brush with herbi- 
cides—devastating to broadleaf plants, in- 
cluding the wild flowers that are as integral 
to a prairie as grass itself. One oilman- 
rancher has seeded his land with fescue, a 
nonnative grass that greens up earlier in the 
spring. Wagner fears others may follow his 
example, replacing the original vegetation 
with alien species, 

Three more reservoirs may join the six 
major ones already in the Flint Hills, oblit- 
erating more prairie. Heavy industry is 
moving in. A new coal-fired energy complex 
on the edge of the region is visible thirty 
miles away. Its chimneys are 600 feet tall. 
The sprawling complex will eventually con- 
sume 12,000 acres. It radiates transmission 
lines. A planned nuclear plant east of the 
Flint Hills will send out more of them. 

There will always be some prairie in the 
Flint Hills, no doubt. But how much longer 
will there be that vast all-of-a-piece land- 
scape we saw that day? 

The afternoon was cbbing now. The dis- 
tant hills were shaded in purple and gray. 
The sunlight was liquid gold, pouring across 
a landscape of bronze and green. A chill 
wind sighed in the grass as our van stopped 
on a south-facing ridge 


nF 


Ray Wagner gently lifted his son into his 
wheelchair. I asked Larry what he felt in 
such a setting. “Freedom,” he replied, 
“a freedom from known bounds. When I see 
the horizon fading off in the distance, I'm 
liberated, unfettered. Serenity? Yes, lexpe- 
rience serenity here too. But I can find that 
in other places; Only here can I get this feel- 
ing of liberation.” 

Prairie restorationist Bob Betz, who lives 
outside Chicago, also knows of such a prai- 
rie. But he visits it only in his imagination. 
For Betz's prairie, the Illinois prairie, virtu- 
ally disappeared a century ago. 

And so Betz has a dréam. Someday, 
somehow, he'd like to re-create the Illinois 
prairie on a site large enough—say §,000 
acres—to (Continued on page 59) 





Beecher Bible and Rifle Church 
(right) was built on the prairie at 
Wobaunsee, Kansas, in 1860 by 
antislavery settlers, Abolitionist Henry 
Ward Beecher supplied Bibles and 
guns to ward off Missouri routers who 
wanted Kansas a slave state. The 
small, integrated congregation includes 
Curtis Gordenhire, 77 (above), whose 
father was born a slave. Visitors Dwayne 
and Bryan Wohler play outside. 
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(facing page}. The cock takes on 
his rivals in combot—part real, 
port rituel—for a piece of turf 
where he dances ond disolays 
to attract a mote. His 
characteristic booming call ts 
ampittied by inflatable neck saca 
From the sidelines the watching 
hens approach, favoring 
daminant males, 

Other birds are drop-in 
visttors. [he Swoinson's howk 
(rignt), pausing during nts 
migration, stretches on a fence post 
witile hunting for small rodents 
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Escapees from plow and pavement, prairie plants survive in ditches across 





the Midwest. A strip of cordgrass grows between road and field. 





(Continued from page 52) capture the 
original's sweep and spaciousness, I joined 
him one November morning as he prepared 
to take another step toward that goal. 

“Looks good, ch?” he asked exuberantly. 
“That's. an incipient prairie in there!" 

We stood beside a grass drill, a tractor- 
drawnimplement used for planting, looking 
into a seed box crammed with prairie seeds, 
There were seeds of little bluestem (big 
bluestem’s shorter cousin), fluffy as a 
mouse’s nest. Indian grass, dart shaped and 
sharp. Prairie cinguefoil, mere specks of 
dust. Culver's root, looking strangely like 
coffee grounds. Two doxen species mingled 
together—360 pounds of seed. 

Had it been purchased in small quantities 
from commercial dealers, that seed would 
have cost thousands of dollars. For seed of 
some prairie flowers can cost as much as 
twenty dollars an. ounce. But the seed was 
free, handpicked by volunteers on remnants 
of prairte within fifty miles of Chicago. This 
method guaranteed seed precisely adapted 
to the area. Now it wus ready for planting in 
a most curious setting. 

Imagine a giant doughnut. The doughnut 


is four miles in circumference, made of con- 


crete and buried in the earth 35. miles west of 
Chicago. ‘This is the housing for one of the 
world’s most powerful atom smashers, at 
the Fermi National Accelerator Laborato- 
ry. There, scientists accelerate protons to 
nearly the speed of light, then smash them 
to stucly the basic structure of matter. 

Now imagine the hole in that doughnut. 
It is a mile and a quarter across, 700 acres 
in area, In that hole, surrounded by 20th- 
century technology, Bob Betz, colleague 
Tony Donaldson—a Fermi electrical engi- 
neer—and a lot of other enthusiastic yolun- 
teer helpers are re-creating the 19th-century 
Illinois prairie, piece by piece. 

“T Like wildness,” Betz told volunteer 
Polley Cosgrove that day. “I like the idea of 
wildness. I'd like to see us restore areas as 
reserves for our grandchildren. [he reserves 
would be kind of like Noah's ark. Then, if 


our grandchildren ever wanted to expand 
the areas of wildness, they'd have these 
nuclei. That's what we really aretrving todo 
now—save the nuclei.” 

It isn’t easy. Some of the rarest, most 
beautiful fowers—the white-fringed prairie 
orchid and prairie gentian—are exasperat- 
ingly finicky. The orchid needs particular 
soil microbes, anc those microbes vanished 
when the virgin prairie was plowed. These 
species are perhaps best planted vears, even 
decades, after earlier waves of pioneer spe- 
cies have reclaimed the sail. 

But pioneers like big bluestem and blaz- 
ing star present their own problems: Little in 
their evolutionary history has equipped 
them for taking hold rapidly on cultivated 
soil, In contrast, their nonnative competi- 
tors.are superbly equipped. For many of our 
common weeds evolved on the ancient culti- 
valed fields of Eurasia, then hitchhiked to 
America with the settlers, They're genetical- 
ly programmed to hit the ground running, 


Stamina Wins the Race 


Finally, prairie plant seedlings spend 
more energy growing down than up. A year- 
old big bluestem may have a bundle of 
strong roots but only a wispy top. The seed- 
ling is shaded by fast-growing weeds, which 
need an occasional mowing to keep them in 
check. If the prairie natives can hang on, the 
odds tilt in their favor. 

“Weeds are sprinters. Prairie plants are 
long-distance runners,” Betz told me. 
“They're tough babies. Compared to them 
a dandelion”—he shrugged in utter con- 
tempt—“is nothing!” 

T saw this for mvself when Betz and I 
inspected two earlier plantings at the Fermi 
lab. The initial planting of 1975 was flour- 
hing, heacd high, glinting bronze in the 
November sun. But tts boundary with the 
1976 planting hit us like a stop sign. On the 
1975 side, grass; on the 1976 side, thistles, 

There appeared.to be nothing else. Even 
Betz, that most ebullient of men, looked 
downcast. We waded on, picking thistle 


Home on the range again, a bul! elk turns against backbiting 

flies on Nebroska’s Fort Niobrara National Wildlife Refuge. Except 
for such preserves, the mountains have offered the etk their main 
hawns following their extermination on the tallgrass pratrie. 


Can the Tallgruss Prairie Be Saved? 





Buffalo roam in a low black mass against a South Dakota sunset on Ordway 


Memorial Pratrie, restocked in 1977 nearly a century afterthe lost of the area 2 


barbs out of our thighs. Then something 
caught his eve, and he gave a little shout. 

“Grass!” Betz was crashing through the 
thistles now. Another tiny clump appeared, 
then another; suddenly we could pick them 
out all around us. “See it? See itr" Betz 
demanded. “See the reddish tint? Mv God, 
we ve got grass in here!” 


Although the grass was almost invisible, 
Betz knew that its fragile appearance was 
deceptive. The strength of the seedlings was 
underground, in the deep roots they'd sent 
down during their first critical year of life. 
Soon they would turn to shooting up and 


bushing oul—choking out the competing 
thisthes just as surely as the once tiny 1975 
seedlings had done. The wild flowers, in 


60 
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hiding now, would eventually follow, if the 
past Was any cuicde 

“Oh, wait until [tell Tony!” Betz contin: 
ued jubilantly. “We've got-—-I can tell you 
right now—nine more acres of prairie!” 

Nearby a tractor pulling a seeder was 
roaring down a row. Another planting was 
in high gear, an experiment with autumn 
planting that could greatly accelerate the 
pace of restoration 

The previous plantings had been in 
spring, just after a final cultivation to sup- 
oress weeds, Hut most prairve seeds won't 
germinate until their dormancy has been 
broken by the cold and dampness of winter, 
50 Betz and his volunteers had to mimuic 
those conditions by moistening their seecs 


National Geopraphic, January 1980 
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and retrigerating them in plastic containers 

Autumn planting does away with this 
cumbersome procedure. Of course, it also 
makes cultivation the following spring 
impossible—the prairie seedlings would be 
destroved—and so the weeds sprintoli toan 
even faster start. But, to Betz, the nsk is 
worth taking. “If we're ever going to build 
prairies ona large scale, this is the way todo 
t,” he said that dey 

We flagged down the tractor and clam- 
bered aboard the drill. Amid a great squeak- 
ing of gears, rotating metal fingers. of the 
drill reached up, snatched, then thrust the 
fuity seeds down into tubes that ted to the 
ground. The f sinted | one last 
time in the chill I November clin. Lhen they 
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‘arly disappearing, 


original home—the prairie 


fell into the moist black earthand were gone 

Lhe sun was an orange ball now, almost 
fone itself, Betzand [retreatec tothe f 
the field and watched | 
pattern like a Sn ttle o ma icon Above us big 
lets descended sacks toward O'Hare Inter- 
Airport. A Hoe k of blackbirds 
wheeled, settled in upon the newly planted 
prairie—and started eating prairie seeds, 

“Hey!” Betz anouted. “Cre there 
(;0 bother else's prairie!” He 
walked out into the field, his arms 
and making he re P noses 

“You know,” a watching Pal 
told me, “that man is worth hi 
prairie seeds 

And that's worth a lot 
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LUE SALTO first touched a.cow in his 
ISth year. He had traveled more than 
seven bh inéirecd miles from his hame 
near lapan’s third largest city to co se 

[hws his introduction toa way of life he had 
barely dreamed of, one that was only posal 
ble in his country on it= northernmost is- 
land Hokkaico 

He told me his story one cold March after- 


rH ii | DAFT fae FRE With Loe Cre: oO 
reespP, LUTReVSs, and nowy ASSOrTiment oO! 


ither residents: Lhe animas belonged to 
salto ia4n hi Ik CIP ay the MMT heloneec Li 
Ts Sere “| Lem) Pose Ton 1 DLW il] if 
he floor of the barn as the dairvman tended 
is farm's latest recruit, a Holstein all of ten 
Ninutes in this world 

You «ee, [ was born neor Osaka on Hon 
l remember afew chil 


1 fF 1 eel a lal f | | i i a a i an! 
| A 1a CRELL LPP S PPE 1] fen 
BLGeal Ls BEL dahl GLb Lae a A us 


school, but by tunior hich there were 


4, tha LUI Lf rr 1 Sl j i Le la 
rork Saito-san hai OL IT Oe SLEITY 
the march that i rl Li t of Japa 
ruil | ii mus {eer lifetime empl 


Winter holds fast to the corrugoted a! 

of Hokhkatdo's: Mount Yotei even a ri 
mfirie helio Here m heen far north 
im ang front Hl challenm Leeroy 
merits opti Py of piineering 











Although bowed by the 
weight of her #7 years, 
Tomeyo Oba of little Tokoro 
eu braves February's siows 
and winds out of Siberia. 
Hokkaido’s bitter winters 
and ite distance from the ancient 
centers of Japanese civilization 
long conspired to keep most of 
the island in the hands of the Ainw, 
the island's aboriginal peaple. 
Modernization began in the late 
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This longest turinel in the world 
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Instead, after graduating from high 
school in 1964, Saito-san left the parade. 

“We have a saying,” he continued, ““Ten 
birds go together." All my friends were going 
off to school with no idea of what they want- 
ed to do. I didn't know what I would do ei- 
ther, but I wanted independence. Then I 
saw a pamphlet for the College of Dairying 
in Hokkaido, and I thought to myself, ‘I 
have a chance there.’ 

Saito-san’s 190 acres would cover 75 
average-size Japanese farms. He owns a 
dairy herd of 105 cattle, five times the usual 
number. He cannot see his nearest neigh- 
bor’s house, for his fields lie on the very edge 
of the Tokachi Plain's arable land, sloping 
up Tsurugi Yama, Sword Mountain, 
toward a forest of spruce and fir and a Ae 
with a crown like broken glass, Wind- 
driven snow-spumed over its crest as we 
walked across crusted drifts to his house, 

“The local farmers thought I was crazy 
when I started here in 1971," he said. We 
sipped tea by a hot stove in his living room, 
together with my interpreter, Kunio Kado- 
waki. A lamb nibbled at the sleeves of 


Hokkaido, Japan's Last Frontier 
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i-year-old Aya-chan while our host's wife, 
Emiko, washed vegetables. 

“They told me I should buy land near 
the city. But my dream was to farm in the 
American stvle-—raise my own grain, be 
self-sufficient. Here on the mountain I've 
had room to expand. [ let my cows roam in 
the fields instead of shuttingthem in stalls all 
day as most farmers do.” 

He laughed—a spare, open-faced man 
who smiles more often than he doesn't—‘I 
came to Hokkaido for freedom. Maybe my 
animals like freedom too.” 


Wilderness Only a Century Ago 


Again and again, in weeks of travel, I 
would meet the likes of Saito-san: men and 
women who have turned from the main- 
stream of old Japan, from its ancient beau- 
ties and modern computerized order, to seek 
in Hokkaido what seems impossible else- 
where in their island nation. 

They find a refreshing absence of indus- 
trial sprawl. ..only 5 percent of Japan's 
dense penatation spread over more than a 
fifth of the nation's land .. . a national! park 
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larger than Grand Teton people who like 
to call themselves the Americans of Japan. 

All these they find because Hokkaido is 
the last open country Japan still holds—an 
island that only a hundred years ago, when 
Tokvo was one of the largest cities on earth, 
remained a virtual wilderness 

Trace an outline of Japan on amap of the 
World anc traverse it along the lines of lati- 
tude until it rests on eastern North America. 
Hokkaiios 30,313 square miles, a territory 
just smailer than Maine, lie in the heart of 
New England, and the two regions share 
much in climate, evenin appearance. ( ool- 
weather forests of pine, birch, beech, oak, 
larch, and a dozen other species blanket 70 
percent of the island, offen draping along its 
contours in the orderly rows of scientitic 
management. Fast waters in streams and 
swift rivers drain out of sharp-ribbed moun- 
tains that top out at Mount Asahi, 7,513 feet 
high, where snow lingers into summer 

The Pacific coast is Thoroughbred coun- 
iry, & white-fenced Rentucky of Japan. 
(Horse racing is the nation’s most popular 
betting sport.) Klsewhere cattie and broad- 
shouldered draft horses graze in high-walled 
Valleys. Percherons, beret, C'lweesclales 
first cleared the land and then pulled the 
plows that tamed it, bul today they are bred 
for bamba, arace in which thev drag sledgees 
Carrying driver anc ballast welehing as 
Lea asa ton (page / 2) 

A tendml of the Kuroshio, the Pacific 
Cicean's counterpart of the Gulf Stream, 
curls into the Sea of Japan to thaw Hokkai- 
dos west coast. In the east the Ovashio 
washes south past the long, Soviet-annexed 
Kuril Islands chain from the Bering Sea— 





A wealth of fond enables Hokkaido to 
Hivel the nation’s most fertile regions in 
rice production anid surpass them tn doire- 
ine, potatoes, and sugar beets. Large pad- 
die & invite mechanited planting (tet), 
tree times foster than, traditional hand- 
planting achive (top) 
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Where beef ts a treat, fish isa stapie that 
isis much of Hokhoide'’s huge fleet bus 


vear round. Hoauls by small family-owned 
tai front the Seo of Japan toclude rocte- 
fish and Atha mockere!l (above). Else 
where saimon ranks among the most 
prized cutches, fetching $4 a pound at Ha- 


hodote’s wholesale market left) AL white 


spread artificun-hatchery system helps 
ensure future stocks, [he fishery s longest 


armreaches out to rich continental shelves 


in the northern Sea of Olehotsk and. off 
orth America —wrtere sirict quotas py 
fhe United States and the Soviet Union 
lenit cotches within 200-mile boundaries 


Rokkalde, Japan's Last Frovtler 


cold, rich with nutrients, a river of food for 
one ol the world’s best fishing grounds. 

Pack ice nudges south in the sea of 
Gkhotsk, bringing harbor seals to. winter 
along the shore. Sea lions, too, inhabit the 
coastal waters, although not in the numbers 
found in earlier days when this tstand fast- 
ness was the last domain of a people very dif- 
ferent from those we know as the Japanesi 

They called themselves the Ainu, and oc- 
cupied Japan's northern regions for at leasta 
millennium.” To the Japanese thev were the 
Ezo, “alien people who live in the north.” 
The same name was given to this istand 

For many centuries E20 remained terra 
incognita, a wild haven for smugglers and 
outcasts from the turbulent history plaved 
out on the islands to the south. Except for 
Re settlement on the Oshima Penin- 
, nearest Honshu, the bulk of the rug- 

ved | land was-left to the Ainu to hunt and 
fish as they had alwavs done. Then, in 
the jatter half of the 19th century; Japan 
changed forever. 

A liberal revolution under the new Mei 
fm peror turned the cownt ry away from cen- 
turies of feudal rule toward the model of the 
incustrial West, The decision was made to 
tap the northern treasure-bouse of timber, 
coal, fish, and that one resource moré pre- 
cious than any other: lanc. Ezo, the barbar- 
ian isle, became Hokkaido—North Sea 
Route—and the demise of the Ainu as a peo- 
ple WW Ls sealed 

*Acimmigration to Hokkaido beran, the 
Ainu were forced to assimilate,” said Mineo 
Kaiho of the Historical Miuseum of Hok- 
kaido. “Even in earlier periods the Ainu 
were economically under Japanese control 
through trade, but the Mei! government 
stresstd adoption of Japanese ciress, cus- 
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From the museum steps we could see Sap 
poro, the capital and queen city of Hok- 


Eaide. home to one in four ofits 54). million 


people, Acitv with its back to the mountains 
and its face to the island's most fertile plain, 
sapparo step i into international promi 
nence when the Winter Olympic Games 
were held herem 1972 





* Aided by o research erat from the Svathrl (rt- 
graphic Society, ethnologist Sister Mary [ner Alficer 
studied the Ainu and wrote of them in the February 
L967 istic of the GEOGMAPHIE 





Beside the museum stands a tower erected 
in 1970 to celebrate the centennial of Hok- 
kaido’s pioneers. It has been a focal point for 
minor tremors of protest in the last few 
years. To Japanese, the tower's hundred 
meters symbolize a century of progress. To 
many Ainu, they represent a hundred vears 
of domination, 

Perhaps 20,000 people can claim some 
Ainu heritage, Estimates of full-blooded 
individuals range from a few hundred to 
none, Some scholars have theorized a Cau- 
casoid strain in these hirsute, light-skinned 
people, while others argue that they are of 
Mongoloid stock. 

Discrimination is a real problem. for 
many, In marriage, Japanese families some- 
times go so far as to hire a detective to check 
on the background ofa potential «pouse; mi- 
nority ancestry usually ends the match. In 
jobs, lack of opportunities in other fields 
sometimes leaves few alternatives to wood- 
cutting or carving wooden souvenirs in 
tourist-trap kofan, small Ainu villages of 
dubious authenticity. 


An Ainu Clings to His Roots 


A different sort of kotan stands: beside 
Shigeru Kavano's house at Biratori. It is the 
creation of a man struggling almost single- 
handedly to shield the flickering flame of his 
Ainu heritage. 

On a few occasions his kotan's straw huts 
have been the scene for Ainu rituals, even 
marriage ceremonies, pieced together as 
authentically as possible from Kavyano-san’s 
research among the elders who still remem- 
ber. Hope mingles with bitterness as he 
speaks of the lack of official support for his 
efforts to preserve a language that only he 
and a handful of others still understand. 

“Little ones learn quickly. Twanttostarta 
kindergarten where both Japanese and Ainu 
children would learn our tongue. An hour a 
day would be enough. We Ainu have no 
written language, $0 once the spoken word is 
fone, there's nothing left. 

“Once in Alaska saw Eskimos studying 


Eskimo, In China [saw street signsin Kore- 
an and other minority languages. So it is 
possible to have separate identities within 
one country. Japanese don't like to admit the 
existence of others here. Some support, 
some money from the government for my 
school, for job training, for housing, that 
would bea kind of mengw, acompensation for 
the land they got from us. That's not much to 
ask in payment fora whole country.” 


SHll a Pioneer at 85 


Railroads had snaked out to open much of 
the interior of Hokkaido by the time Jinkichi 
Meguro arrived in 1916, but the land where 
hesettled, near present-day Obihiro, still lay 
unter virgin forest. That was fine with him; 
he was 271, and handy with an ax. 

“There were tall treesthen. Wecutthemin 
winter, level with the snow. In spring the 
stumps stood three feet high.” His gold teeth 
eleamed in the winter sunlight that streamed 
into the parlor of the family’s modern wood- 
en home. His son Hiroichi and grandson 
Yutaka sat near him on the floor while Yuta- 
ka’s bride served tea and mocht-gashi, gluti- 
nous cakes of pounded rice stuffed: with 
sweet bean paste. 

“We didn't eat mochi when we were first 
here,” said the grandfather as we chewed. 
“We ate what we raised—millet, barley, 
wheat. Ah, we were very happy when we 
could eat mochi!” 

In 1940 Meguro-san was able to buy the 
land he had been renting, and today the fam- 
ily raises beans, wheat, and sugar beets, a 
crop introduced by American advisers in 
Hokkaido's infancy, on 55 prime acres. 

“This isa very good world we live in now. 
The houses were made of straw when I first 
came here. Nobody imagined the kind of 
progress we have today.” 

Twenty-six-vear-old Yutaka Meguro sat 
beside his wife, Naoko. She had moved to 
Hokkaido less than a year before. After 
working part-time jobs on neighboring 
farms, she was introduced to Yutaka by a 
go-between, a friend of the grandfather. 


Plodding race pits massive draft horses pulling sledges, each ballasted to the 
horse's own body weight, in the island passion called bamba. Over 200-meter 
courses, like this one at Obihiro, the animals cross two humps. The limits of 
endurance dictate a tens¢ pause before the final surge aver the second hump. 
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50 critical is the shortage of farmwives on 
Hokkaido that local and prefectural organi 
rations send troops of fifty young farmers at 
a time to meet like numbers of marriage- 
minded girls in Tok Hok- 
kaido wants to keepits farmets happy—and 


keen its farmers 
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white: the windbreaks of larch and birch 
stood ice rimed and bare, 

“What do vou do when the land is 
still frozen?” Lasked the famils 

“Nothing!” Hiroichi-san replied happils 
EF Watch television....° He 
Drink sake.’ 
This moment weliveinisven 


father said. “I could never wish for a bette 
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Farmers Accept Hokkaido’s Challenge 


The settlement 


wav inthe hills of eastern Hokkaido. 
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Japan's larfest current land 
project is transforming 37 
final land into a thriving 
who take 


bulldozer tree 


500 acres of mar- 
dairy center. For 
over the large new 
the comumit- 
ments of jabor daunting, but project plan- 
ners ead found no shortage of takers 

In the nearby Abashiri area Dr. Minoru 
fakecatsu, a fast-talking veterinarian with 
little time for formalities, understands the 
reasons, 

“Veterinarians 
the onl, 


be rich 
i, ofonist be 
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Kyushu, where Derew up, it's the opposite 

4 fascination with Hokkaido's wild coun- 
try first drew the vetermanan to Abashiri, 
and heis a leading expert on the E.zo red fox. 
hof Hokkardo’s wildlife: this fox is 
not found on Honshu. A natural demarca- 
tion zone, named the Blakiston Line after 
the scientist who first defined It, runs 
through the Tsugaru Strait separating the 
two islands. The line relates many of Hok- 
kaido's animals to subarctic Sakhalin, the 
Ruri Islands, and Siberia 

Five recl foxes: an ari tii fox. and ol Japa- 
nese raccoon dog vammered excitedly in 
nens behine his Takedatsu-san's 
daughters et [nem DiIeCes of chicken. Kacds 


and kits had grown wp together, and the 


Like muc 
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children play with the foxes like frends. 
‘Not pets,” Takedatsu-san cautioned 
“With foxes vou must be equals. 
“Unfortunately, the more Ive written 
about foxes, the less mystery they have 
Farmers once considered them magic ani- 
mals. If they killed one, they would be pun- 
ished by the gods. Now they hunt them on 
snowmobiles. It's my greal regret.” 


Human Pressure Menaces Animals 


Hunting of foxes stems in part from gov- 
trmment bounties prompted by local out- 
breaks of echinococcosis, a disease some- 
times transmitted to humans, and in part 
from the value of their pelts. Bounties and a 
thick pelt also make the Ezo brown bear 
a target, as does its gallbladder, prized asa 
folk remedy, One bear may fetch $2,000 

This close cousin of the Alaska brown 
bear raids livestock and sometimes kills a 
mushroom picker or fisherman in the moun- 
tains. Conflict is inescapable where civiliza- 
tion and the last wild refuges exist so close 
together: Hokkaido University zoologists 
tell of sightings just outside Sapporo, and 
estimate a population of three thousand. 
Animal writer and filmmaker Masanori 
Hata disagrees (page $4) 

“Twenty years ago you could go into the 
Hidaka Mountains and choose which set of 
prints to follow, Now it takes days to finda 
single bear. The bounty is unfair, We are en- 
tering their territory, not the opposite." 

Hata-san has raised two cubs in his Ani- 
mal Kingdom near Hamanaka. We talked 
fora long afternoon about remarkable crea- 
tures: the ito, a freshwater relative of the 
salmon that grows large enough to eat rats; 
the Steller’s sea eagle; Blakiston’s fish owl, 
the black marten 

Some are success stories. A popular sym- 
bol of the island came back from presumed 
extinction here in the 1920s. In 1924 about 
twenty tancho cranes were discovered in the 
Kushiro-Nemuro marshes. The area was 
promptly designated a national monument, 
and the birds increased steadily, Now there 
are 257 of these red-crowned beauties. 

Citizens’ response to conservation pro- 
grams is enthusiastic, as | witnessed one day 
in an extraordinary celebration in the heart 
of Sapporo 

Children sang the “Baby Salmon Song,” 
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Snow worshipers search (fount Asam, 
the islond’s highest peck (above), for 


strips of unmelted snow in fune—earing 


the title ski-kichigal {ski crazy). Wiest of 
the island's youn people are just that, and 
many fave moyed here from Jopon’s 
eouthert isiariis for tie freedom of wide- 
OT spices found nowhere else in the 
notion Hikers on another part of the 
mountain treat themselves to a warner 
reward. Damming thermal streams with 
a mokeshift rock wall, they enjoy what 
qriounts to a birthright for every Japa- 
nese: a hot both, whenever ond wherever 
nossible (right) 


National Geographic, Janwary [930 
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before, Politicians 2: 
plaved, A tank truck roliec| down to the riv- 
ersid aswarm of photographers and 
eras, and children and par- 
carried 200,000 frv in buckets from 
truck to nver (page 90). 

The greatest hazard to the young uimon 
may have been the crowd itself, surging 
right into the icy water. As the fry for 
into silvery banners and waved off down the 
current, Dread a translation of a letter writ- 
ten to the fish by one of the youngsters, a boy 
in the second grace 

“Salmon baby, will mect many 
friends. But when vou go down the river, 
flon't hit the rocks. Don’t be eaten by seals 
Salmon baby: Fight! Fight!” 
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Parks COVET He irl a pe ercent of Hi ik- 
kaicdo, ancl there's a whilf of sulfur at the 
heart of almost every one. Two volcanic 
chains dominate the island, and thermalls 
heated water bubbling out of the mountams’ 
prumbling guts rivals skiing as the parks’ 
greatest attraction: bathing is as mucha rite 
as a simple act of cleanliness for Japanese, 
who Nicos alding w regularly 
as Americans brush their teeth 

“Our parents’ generation never heard of 
camping, said park ranger [Tetsuro Kap 
“They vacation at the bath resorts. Climb- 
Ing is popular, and more and more students 
are going into the outdoors. But outdoor rec- 
reation is aud new in Japan,” 

[ glimpsed what thase outdoors 
offer oné snowy afternoon near the tree line 
in Datsetsuzan, Japan's nationa 
park and the roof of Hokkaido. I stood on 
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cross-country skis and fished for rainbow 
trout, an imported species, in thermal 
streams untrozen in the alpine cold 

That night I saw the park's more trarli- 
tional attractions after I blew into the resort 
town of Sounkyo with-a blizzard on my tail. 
I'd bad my fill of storms. One that caught 
photographer Mike Yamashita and me 
traveling through mountain passes at night 
fave us an hours-long nightmare of near- 
zero Visibility on a road all but erased by 
drifting snow—the most frightening drive of 
our lives. During another on the island of 
Kishiri, | stood in a room suddenly plunged 
into darkness and watched tin roofs peel 
away hke cardboard against the skvline 

But this night I forgot about the storm and 
followed the time-honored prescription for 
guests at a Japanese inm: a mind-numbing 
hot bath, then a meal of many courses, 


Hokkaida, Japan § Last Frontier 


Push-button affluence came lost to 
Hokkatao of Japan's four main. islands, 
But tt has arrived, as these dispensers indt- 
cate. More important, a high-powered gor- 
emment development agency has thrust 
Japan's most up-to-date roud system te the 
far comers of the island 


served in the room by the imn’s tloor matron 
Finally, gratefully, | crawled into my /i- 
fon—the comfortable: Japanese sleeping 
pallet—and savored its warmth while snow 
gusted past the strecetlamps below 

As I slept, five students from Hokkaicin 
University were fighting the blizzard for 
their lives, anc losing: 

About a hundred miles to the cast on a 
peninsula named Shiretoko, derived from 
the Ainu for “land's end,” they struggled all 
that night and all the next day to keep their 
lent tree of wet, driving snow. It collapsed in 
the afternoon with all their food inside it 
The groups leader died of exposure; ane stu- 
dent set off down the mountaim for help 
When rescuers swarmed up the next morn- 
ing, only one other still lived, 

“They made the decision to get out too 
late,” said Kenji Shiga, who, as assistant 
mayor of KRawsu, the nearest town, had ci- 
rected rescue operations, “Thev had experi- 
ence, but they were from the southern 
islands: Local people know how severe it is 
herein the mountains by the sea, Sometimes 
you can tevyen walk.on the streets in town.” 


Siren Song Draws Love-struck 


The bitter ends of Hokkaido hold a ro- 
mantic fascination for many Japanese. 
While deep, clear caldera lakes and famous 
spas draw the lion's share of Japanese visi- 
tors to Shikotsu-Tova and Akan National 
Parks, more and more find their way toeven 
more remote hinterlands 

A national park encompassing Rishiri 
and Rebun Islands and a stretch of marshy 
coastline is famous forits spring flowers, but 
much of its lure lies in its proximity to Sova, 
the northern cape of Japan. Shiretoko Na- 
tional Park became a favorite of single wom- 
en alter a love song set there swept Japan in 
L970. Feelingly it told of the long northern 
summer twilight—“the white nights of 
Kunashiri” (Continued on page &6) 
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Day in darkness ends for mine workers its re! eon Hokkaido'’s coal, many a 
emerging froma snit (left) inthe ishifart (formet i bszain fown Mow consists mainty of 
coifieta, Hokhoido’s largest. [nc OMT Ty Oftine rows of empty COMpany NMousing 
baths miners soup and rinse, as Japanese : iré energy needs in ao country that 
etiquette demands, before soaking in hot- imports almost all its fuel may revive the 
water pools (above) mines. And development-agency projects 


Cool was a prize Est helped spur Hok ire ate new jobs near the 
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nation's total. Yet high domestic mining ‘itered to the south of Sapporo, the 


costs led industry inthe 1950s to decrease is 2s capital and largest city 
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Thoroughbreds paw a frozen paddock itn Hidaka, Jupan’s biggest breeding region 
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Horses race on the southern islands, to the gain (or loss) of ten million fans, 





Body language expresses affection 
between Jock, a stag, and animal 
writer Masanori Hata (left), whe 
raised the Ezo deer at his Animal 
Kingdom menagerie (Eso is the ar: 
chaic name for Hokkaido), Other 
residents—all native to the island 
and dwindling in population—in- 
clude Eco red foxes, an Ezo brown 
bear, ond hardy little ponies (top), 

Hata-san says ofthe many admir- 
ers who seek his guidance, “Young 
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People come to me, WeRing how to get 
jobs protecting wildlife, but there 
are few opportunities in thar Held 
In fopan. Often they frve to: go 
abroad... Jet's very sad.” 

While his work with indigenous 
island species continues at the iso- 
fated Animal Kingdom, Hata-san 
lives in a newly built fog house 
fabove) in less remote Naka Shi- 
betsu: “My political center,” he 
saya. “J can-do nothing alone.” 
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Best part of the school week is three hours of instruction — by classroom teachers — 


(Continued from page 79) that seem 
to drift over from across the strait—and of a 
day of parting, and of tears beneath wheel- 
ing white sea gulls. Most visitors to this 
“land's end” ride sightseeing boats around 
the peninsula or visit the Five Lakes near the 
park's boundary, then leave, But the un- 
trammeled wildernessis there. It isa miracle 
of sorts, in thie crowded country. 


The Great Provider, the Sea 


Some nations have their plains and 
steppes, flat immensities of fertile cropland. 
Japan has the sea. Even in Hokkaido’s inte- 
rior it is a presence never farther removed 
than bevond the next mountain range. 
Racks of drying fish hang under the eaves of 
farmhouses and fishing huts, and the smell 
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of seaweed drifts far inland on the breeze. 

Hokkaicdo's indomitable fishermen go out 
on their harsh northern seas in every sort 
of vessel, and what can be taken from the 
ocean, they take—in all, 20 percent of Ja- 
pan's total catch. 

Canoe-size boats creep among fields of 
floats just offshore, tending cultivated scal- 
lops and seaweed, including a kelp prized 
throughout Japan. Sea urchins, oysters, and 
other shellfish are gathered, and farther out 
cod, pollack, mackerel, octopus, squid, 
hairy crabs, and king crabs are taken by 
ships 45 large as a hundred tons. 

Once, along the Sea of Japan, fleets setout 
in spring for herring, but no longer. As hap- 
pened inthe North Sea about the same time, 
the seasonally swarming hosts that drew 


National Geographic, January 1980 


lishermen as long ago as the seventh century 
A.D, all but disappeared in the 1950s, 

Today in areas like Shiretoko it is said, “If 
it’s not asalmon, it’s nota fish.” There lucra- 
tive Catches have made some salmon fisher- 
men nariein—tuirned to gold. (Theterm also 
describes a pawn in Japanese chess that 
crosses the board to become a queen.) 

Four out.ot five of Hokkaido’'s long-range 
boats operate within the Soviet Union's 200- 
nautical-mile boundary, adopted in 1977, 
and restriclions have cut the high-seas catch 
to half of the 1,5 million tons taken in 1976 
Ironically, a reduction of offshore nettings 
has benefited some inshore fishermen by in- 
creasing prices for salmon—red, chum, 
king, humpback, and silver. 

The roots of Russo-Japanese disputes 
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on ome of the many dozen ski slopes that make Hokkaide a carnival of winter sports. 


over northern borders go deep. Since the so- 
viet Union occupied Japanese territories to 
the north of Hokkaido and expelled all Japa- 
nese at the end of World War UO, almost 
13,000 Japanese fishermen have been arrest- 
ed for fishing in waters thev consider their 
A recent Soviet military buildup in 
these territories hasexacerbated the dispute 

Por the Japanese (sovernment, Soviet oc- 
cupation of the “four islands"—Runashir, 
lturup, Shiketan, and the Habomais—te- 
mains one of the principal stumbling blocks 
to the signing of a Russo-Japanese peace 
treatv. For the fishermen of Nemuro and 
Rausu, all but hemmed in by Soviet-claimed 
waters just offshore, it is a daily problem 
and sometimes a tragedy. 

From the flving bridge of the Maritime 
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Safety Agency's patrol boat Aitagume 
(Northern Cloud), Kumashir was a white 
monument on the horizon of a sparkling 
blue sea. Growlers, little icebergs, sid past 
our bow. The Soviet Union began some- 
where a few hundred vards to starboard, 
and bevond the boundary stretched the long 
tan bluffs of the Habomai Islanels. 

The men of Rausu and Nemuro pursue a 
precarious business. Many stay within Jap- 
anese waters despite the wealth of fish just 
across the boundary. Others bribe guards on 
Soviet patrol boats with luxury items, or 
even with miormation. “A picture of you en- 
tering our offices could be used by such a 
person, asafety-agency official told me, not 
quite in jest 

There are many, though, who simply bra- 
zen itout, nipping over when no Soviet ves- 
sels are in sight and getting out while the 
retting’s good—sometimes, 

“They used to imprison many of those 
they caught, but now the Soviets usually 
just fine them,” was told, “Only two men 
arein prison right now, a captain-and a fish- 
Ing master.” 

Despite official coolness, emergencies al 
sea transcend all politi ¢, The same patrol 
boats that Japanese fishermen usually 
dodge have plucked them off foundering 
vessels or towed them tosafety on occasion, 











Fisherman Fights lor Islands’ Return 


Hiroshi Sawnrami wants more thin pPeo- 
ple rescued; he wants to save the islands 
themseives—tor Japan. To that end, he 
heads the local Committee tor the Reversion 
of the Northern Territones. Perhaps more 
than for most, his stake is hitterly personal 
He was born on KRunachtir, but has seen it 
only three times in the last three decades. 
each time én route to Soviet prison camps, 
once on Sakhalin, twice in Khabarovsk on 
the mainland, All told, he has lived five 
years of his life in Soviet detention 

A heater beneath the table was warming 
Sawarami-san's knees when we met at his 
home that night. He sat drooping from fa- 
tivue after a fishing trip that had begun at 3 
a.m. Fortified with tea, he spoke slowly 
about his captures and imprsonment. 

“Thev were foggy days T coultin't tell 
how far from shore l was. The Soviet inspec- 
tors used a handbook: they clidn t speak 
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Anchor link between Hokkaido and the 
rest of fapan, the port of Hakodate 
(above) handles a constant stream of fer- 
ries to and from Honshu. Storms often 
close the ferry route, but a tunnel now un 
der construction will provide more reliable 
troin service. To many Jopanese, Hok 
Roide tanot quite japan, and in fact stand 
styles like norntraditional chimneyed 
houses (right) refiect adaptation to tts 
harsher climate—and a flexibility that 
gives those who choose Hokkaido a repu- 
tation for betrig mavericrs 


National Geoeraphic, fanwary [9st 





Japanese. They couldn't understand my 
explanations 

“There was an interpreter when they EX- 
amined me on Shikotan, but I coulctn’t tell 
what they wrote down. Thev just told me to 
S12n, and said my 
if | refused 

“Each time [ got the same sentence: two 
vears for violating territorial waters, two 
years for illegal fishing, but each time I was 
released early. On Sakhalin I worked in a 
quarry. Near Khabarovsk we sewed Soviet 
military uniforms. That was 2 little easier. 

Insurance taken out specifically against 
capture provided his wife and four children 
with half his usual income during those 
times, and helped, along with back pay from 
his Ashing cooperative, to replace his boats, 

which were confiscated 

SaWagami-san's committee plans to con- 
tinue lobbying its case in the United Ne: 
tions, “International opinion may be the 
only way to get the islands back. The voun- 
eer Fenecration here is enthusiastic, but else- 
where they're tired of hearing about it. The 
Japanese Government is concerned, but 
nothing thes ¥e done has Wit irked 

“They are traditional Japanese lands. We 
pioneered them and cleared them with our 
own hands, and we will only accept the re- 
turn of all four tstaneis,' 

And what about his personal feelin; 
toward the Soviets? He watched his ciga: 
rette die in the ashtray, sipped sil tea, then 
turned tomy interpreter. “Ie! hin _ i want 
to see the four islands returned.” 
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Sapporo, the Tokyo of Hokkaido 


Lineasy awareness of the Russian bear 
Was a Major impetus to the settlement of 
Hokkaido. To deal with the new land, cov 
ernment planners soucht American agricul- 
tural expertise. One adviser, the prominent 
educator Dr. Wilham Ss. Clark of Amherst, 
Miassachusetts, who established the Sap 
poro Agricultural College in 1876, lett his 
students with this advice: “Bovs, be ambi- 
tious in the service of the Lord.” The first 
three words stuck, and have guided Hokkat- 
e's leaders ever since 

From a raw frontier outpost, the island's 
capital citv, Sapporo, has grown into a 
thriving communications and transporta 


tion center. C OMmpany men on (wo or 
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“Come back when I'm bigger!".A youngste! 
starts saimon. fry on their wey to the sea 
(top) in Sapporo's Salmon Baby Festival, 
an event tat reintroduced the fish to a 
once polluted river in the city's center. 
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three-year stints there often leave their fam- 
ihes in Tokyo or Osaka, where more presti- 
mous schooling is availabie for their 
children—a vital consideration in a nation 
whose leaders spring almost wholly from a 
handful of highly competitive universities. 

The businessmen join the ranks of “Sap- 
poro bachelors,” and the city’s pleasure 
quarter feeds off them. The Susukino, it is 
called, and no frost can chill the action of its 
nightly business day, 

But the gemstone of the planners’ visions 
lies at the southernmost tip of the island: a 
hole in the rock beneath the ocean from 
Hokkaido to Honshu. Scheduled for com- 
pletion in 1983, it will be, quite simply, the 
longest tunnel in the world—32.3 miles. 

Train tracks ran gleaming off around a 
curve in the silent gallery. An engineer 
pointed at the concrete vault above us. “The 
ocean begins here,” 

A whistle shrieked as a yellow service 
train barreled out of a side tunnel. We 
hopped aboard and headed in, 120 meters 
beneath the surface of the Tsugaru Strait, 
and going deeper. 

The strait is a boisterous stretch of water, 
too hazardous for ferries an average of 
eighty times a year, when Hokkaido is cut 
off from all but air traffic. Atyphoon in 1954 
took down a ferry, drowning !,218 passen- 
fers; surveying for the tunnel! began in ear- 
nest soon after, Perhaps its greatest benefit 
will be a symbolic end to the isolation that 
characterizes Hokkaido in the minds of Jap- 
anese on other islands, 

We made our way toward a noise like di- 
nosaurs in a cave. Two front-end loaders 
backed away from their attack on the tunnel 
face. The black rock was cool, veined with 
little faults that sometimes spouted seawater 
from above. Water dripped onto mv hand 
from the ceiling’s huge supporting beams; it 
tasted of salt. 

Somewhere ahead of us, on the far side of 
several miles of solid rock, men and ma- 
chines were working in the same strange 
half-light in another tunnel, slowly chewing 
their way out from Honshu toward a midsea 
rendezvous with us. The engines revved be- 
hind me, impatient to continue gnawing at 
the foundations of the ocean floor. I pocket- 
ed a little lump of the underworld and 
turned back toward davlight, 
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Down the mountain road southwest of 
Sapporo is a lake as blue as the sea, stopped 
at its farend by a peak witha plume of steam 
whirling off its top. Rounding the lake, you 
notice the trees: dead and splintered, their 
branches stripped by some unbearable 
weight. A town tucks into the folds at the 
mountain's foot. Entering, you see fresh 
scars of raw mud, and an occasional build- 
ing wrenched and cracked by movement of 
the earth. This is Toyako Onsen, a hot- 
spring spa whose volcanic patron, Mount 
Usu, turned on it on August 7, 1977, and 
covered it with ash and falling rock. 

Many times over the next 15 months ash 
rained from an inky sky. Heavy rams in 
October 1978 brought mud flows down the 
mountain, taking three lives in Toyako On- 
sen, the eruption’s only human fatalities. 
But the townis still a casualty: Although the 
last ashfall occurred that same month, tour- 
ism is down 40 percent, What the smolder- 
ing Mountain gave, it took away. 


Voleanic Usu Grows in Its Sleep 


Viewed from its lip, the crater looked like 
hell after the fire department had left. Pro- 
fessor Yoshio Katsui pointed across its bowl 
at a cliff of naked red earth and rock. “That 
is Naka-Usu, a new peak. It's still growing 
three centimeters a day. At the height of the 
eruptions it was rising two metersaday, but 
it’s slowing down. Some volcanoes have cv- 
cles, and according to this one's history, it 
will probably be quiet for another thirty or 
forty years,” 

Probably? 

We wandered through the ravaged basin. 
Steam rose from countless holes and cracks. 
Hot mud burbled down from aside valley. 
Professor Katsui picked upa piece of twisted 
wire that fenced the woods when trees still 
lived there. 

Suddenly a hissing and clattering came 
from the heights around us. Crows called 
and took to the air as boulders slid and 
bounded down. The mountain bucked be- 
neath us as though a giant hand had ever so 
gently lifted its edge and dropped it without 
warning. A rumble, unutterably deep, 
sounded from below and about us. Professor 
Katsui laughed. 

“That was only Mount Usu saving, ‘Hel- 
lo, Mr. Lee!” 


o1 


Aftershocks rippled for a time, then came 
another blow. “That's quite characteristic, ~ 
he commented, “several shocks occurring in 
a series. These local volcanic tremors are 
usually not strong. 

I could not be sure if the earth still flut- 
tered, or if I felt only the pounding of my 
heart. “When we feel the stronger shocks, is 
the mountain. .. ?"” | pointed atthe cliff. He 
nodded. “At the moment vou feel it, the 
MOoUntInN is growing.” 


The Challenge Remains 


Weeks later, when I had returned from 
this island tomy home where the earth does 
not move, my heart would still race at the 
roar of a jetor the rumble of a passing truck. 
Hut it is the quiet moments that rest in the 
mind and triumphinthe memory. . . thesi- 
lence of frozen Loke Akan at dusk, ora 
dawn at the Zenkoii Temple when, amid 
greening pathways, a drumbeat sounds as 
the priest lichts candles and chants before 
gilded altars 

And I recall an afternoon when the first 
buds of spring showed amid the headstones 
of the foreigners’ cemetery in Hakodate. 
The oldest port in Hokkaido, it was one of 
the first three in all Japan opened fortrade in 
the middle of the last century. A hard wind 
kicked whitecaps across the harbor as I read 
stories etched on the gravestones. Captains 
and captains’ wives, diplomats and engt- 
neers from Britain, Denmark, Germany, 
America, these vovagers watched the har- 
bor where their journeys had ended. In 
these times Japan was a book opened to the 
first Dare, and this Peart was the key. 

For the Japanese, too, Hakodate was an 
entrance then, a tochold of civilization on 
the edge of an unknown opportunity and 
challenge. When the pioneers stepped 
ashore in Hokkaido, it was a land not ye 
sorted ancl labeled, a fresh start, a New 
World in miniature 

For Japan, it still is 0 


Steam and silence wreathe fishermen in 
Daisetsuzan, Jopon’s largest national 
park, where thermal streams flow out of 
the mountains’ fery heart and through the 
pristine high country that is the essence of 


Hokhaicdo'’s ture. 
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Utah's Rock Art 








A PICTURE ESSAY BY GARY SMITH 


WITH MICHAEL E. LONG 
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IUCKED IN CANYONS, 
carved on boulders, the 
rock art of Utah has led 
me on an odyssey through 
time —from o 19th-century 
Ute Indian's rendition of 

the passing of the pipe near 

Ouray (above) to sandstone 

masterpieces that may be 

thousands of years old. 

As u former backcountry 
ranger in Canvonlandls 
National Park, I had not 
forgotten those gems ina 
wilderness Louvre. Twa 
vears azo I returned to 
photograph them and to try to 
fathom their meaning, 

In Cottonwood Canyon, I 
viewed a hunting scene 
(foldout, left) carved about 


AD. LOO0 and credited to an 
artist of the Fremont culture 
—named for artifacts found 
along the Fremont River, His 
bowmen still confront their 
quarry of bighorns, but 

why are the sheep linked to 
amysterious homed figure? 

Consulting rock art experts, 
I found myself entering a 
world of hypothesis and 
speculation, an unfamiliar 
universe of primitive peoples 
guided by shamans who 
possessed remarkable 
magico-mystical powers. 

The mysterious figure in 
the hunting scene, I learned, 
could represent a shaman 
with the ability to ensure the 
hunt’s success. 

West of Green River I 
photographed a snake and a 
fantastic beast in the company 
of an anthropomorph 
(following pages). The figure’s 
haunting, bulbous eyes are 
characteristic of w rock art 
stvle defined by art historian 
Polly Schaafsma as Barrier 
Canyon, where a treasure trove 
of such figures is found. 

Recent archaeological 
discoveries sugrest that 
Barrier Canyon artists may 
have put brush to rock more 
than 6,000 years ago. 
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LOWLY FADING trom 

a sandstone wall, a 

group of Barrier 
Canvon paintings (opposite) 
still yields intriguing 
detail. A visitor points to 
what appears to be a rain 
cloud near aman holding 
a snake. Today the Hopi 
Indians of Arizona grasp 
live snakes while dancing 





to bring rain. 

These paintings are in 
Barrier Canvon itself, 
now olficially known 
as Horseshoe Canyon. 

Niuny sites are near 
rivers (map). Others are 
close to springs, paths, and 
harvest areas used by the 
Hncient artists. 

I got to know these 
people by my feet. I found 
their camps, grananes, and 
potsherds. One time their 
footholds in a sheer 
canvon wall saved me from 
being stranded through a 
cold and sleepless night. 

! also chiscovered that their 
artis threatened, The 
acidic effluent from power 
plants is beginning to 
pollute the pure dry desert 
air that preserved the 
treasures. Vandals flout an 
antiquities preservation 
law, desecrating them 
with chalk, paint, even 
rifle bullets. 

You can see what 
happened to a Barrier 
Canyon-stvle painting (left) 
near the San Rafael River. 
l wonder tt (hose tolks 
would write their names 
across the “Mona Lisa.” 
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MHOSTLY FIGURES lend 
an ethereal air to the 
spectacular Great Gallery 

in Horseshoe Canyon. 
The group at far left, 
popularly known as the “Hols 





(host and His Family,” 
appears in three dimensions, 
unusual in rock art. A spatter 
technique emphasizes the 
otherworldly appearance of 
the life-size main figure. 








SCIENT tieurines 
from a dig in southern 
L'tah bear Barrier 





Canyon dot patterns and 
torso decorations (far left). 
The dot patterns on the 

fragmented figurine ore 
akin to those on Great 
Gallery paintings (left), 
thus raising a tantalizing 
question: Can the paintings. 
nreviously believed to be 
no older than 500 B.c. 
fdiggram, befou), be as old 
as the figurines? 

University of Utah 
archaeologists date the 
fragment between 4650 
and 4350 B.c. The intact 
Higurine was found near a 
sandal dated al 6925 B.c.. 
but Jesse Jennings, 
professor of anthropolog, 
and the dean of Utah 
archaeologists, regards the 
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ee ate H oo , from a more recent laver of 
oot en rere an the site, he explained. 
| ANASAZI ie Comparing the hgurines 


misleading. “The figurine 


moy hove been introduced 


Cttttag th as) at 
seat with the paintings, Polls 


Schaatsma said, “The 
similarities are exciting 
indeed, If the paintings 
prove to be as old as the 
figurines. they would he 
the oldest dated rock 
paintings anywhere in 
North America. 

| DESERT (} Canyonlands’ formidable 
TT ARCHAIG ey 4 Maze (following pages) 

7 : proved no puzzle for the 
forgotten artists. Scores ol 
paintings and petroglyphs 
reveal their passages 


through its labyrinths. 
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PARRING forelbowroom, small town of Ferron. 
incredible beasts share At top center a hgure seems 
la boulder with to ascend a rope, a familiar 
anthropomorphic figures at symbol in primitive cultures 
Rochester Creek near the used to portray the journey ol 





a soul to the spirit world religion, “Demons and 

after cleath. monsters seeking to devour 
“This crossing is difficult,” the soul must be faced.” 

writes Mircea Eliade. Arms raised, the figure 


a scholar of primitive appears to be doing just that. 





: = m, 
| 


" ah aul ‘e 
- 7 
7 


Pees 
gh ow 
- tg 


a 





FELLOW ITINERANT 

serenaded me from the 

rocks with his flute just 
about everywhere I went. 
Nothing could stem his 
song. noteven erosion on a 
rock near Jensen (for left), 
Sometimes | took out my 
fuitur and serenaded him 
right back, 

Along the San Juan 
River he sprouted antennae 
und exaggerated genitals 
(top). Near the remains of a 
granary in the Grand 
Gulch Primitive Area he 
leaned forward / center) to 
play to a bighorn sheep 
elsewhere on the rock. 
Many times he appeared as 
a humpback, a symbol of 
the supernatural. 

Yet this versatile 
charmer swaggered a bit as 
he led a chorus line of 
dancers northwest of 
Monticello (bottom). 

Today he also resides in 
the Hopi Indian pantheon 
where, as a kachina— 
spirit figure —named 
Kokopelli, he serves as an 
intermediary between 
men and the gods, 

Indian friends tell me 
the ancient Kokopelli 
carried seeds and plaved 
his flute to provide warmth 
for their germination, He 


is thus-a mythological 
cousin of other fertility 
figures such as Pan and 
Orpheus, also musicians. 


Play on, Kokopelli. 





HE THREE KINGS” 
| transfix onlookers with 
regal stares from their 
perch more than 100 feet 
above the ground on a ranch 
near Vernal. 

These classic Fremont 
figures were carved, then 
painted; some of the 
original hematite pigment 
remains. The figure at the 
right is done in rare bas- 
relief, 

For 47 years the ranch’s 
owner, Sadie McConkie, 
has watched over this and 
other panels like a mother 
hawk, guarding them from 
vandals. In L975 Utah 
recognized her efforts by 
making her property a 
historic site. 

Figurines a few inches 
tall found by Clarence 
Pilling on a ranch near 
Price in 1950 (far right) 
have the elaborate 
necklaces and belt sashes 
typical of Fremont art. 

Anusazi Basket Maker 
figures (right) reflect a 
culture that preceded the 
Fremont by about 500 
vears. The figure at the 
left was outlined not long 
ago with white paint 
daubed on by a passerby, 

“You might as well try to 
touch up Michelangelo,” 
savs Polly Schaafsma, 
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ED, WHITE, and blue, 
the “All American 
“lan” still stands ramrod 


straight on a cave wall 





near Salt Creek. 

In 1975 the authenticity 
af the pictograph became 
an issie in a court case 
surrounding the 
absorption of the Salt 
Creek property into 
Canyonlands Park. 

During the trial a U.S. 
attorney insinuated that the 
painting had actually been 
done recently —a hoax. 
When an archaeologist 
testified to its probable 
authenticity, the 
government, which had 
heen seeking to lower the 
land's valuation, dropped 





iat part of its case, 

Now mystery swirls 
around the painting. 
Though the shield stamps it 
as Fremont in stvle, the 
painting is in an ared south 
of the Colorado River 
associated with the Anasazi 
Pucble, another prehistoric 
aricultural people. One of 
their ruins juts from the 
wall, Who, then, was 

the artist? 

I feel it was a Pueblo who 
borrowed Fremont matits. 
lve walked the paths 
between Fremont and 
Pueblo sites many times; 
Pucblo potsherds litter 
the routes. 

And vet, the “All 
American Man" smiles an 
enigmatic smile. 
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OARING across a rock 
near Vernal, a railrowd 
| train carved by a Ute 
Indian has the Mavor of 
a child's cartoon (below), 


Nearby, another petrogivph 
recounts the slaughter of 
the buffalo (hottom, left), 


Viewing other railroads 


and other riflemen, | 
realized what a shock it 
must have been for 
primitive people to be 
suddenly confronted 
with the technological 
baggage brought westward 
by the white man. 

Their art shows that to a 





treat extent they abandoned 
their metaphysical 

intuitions and became 
observers of implements and 
events. One of this century « 
supreme achievements was 
even recorded in words on 

a rock near Tuba City, 
Arizona (bottom, right). 


That's getting too literal 
for me. Fortunately, mans 
examples of Barrier Canvon 
mysticism and Fremont 
magnificence remain in other 
corridors of this desert museum, 
rockbound masterpieces 
to be added to the gallery 
of the human spirit. 
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MOON / 








E WAS no ordinary traveler, this Berber, 
perched atop a saddle of rugs and 
tent poles, riding along a dust. 
mountain track in Morocco (right). 
His carefully wound white turban 
with a square of cloth hanging behind 
marked him as a bachelor eager to wed. The 
suitcase he clutched was filled with other 
wedding clothes. 

The prospective groom prodded his don- 
kev with special urgency as he neared the 
Imilchil plateau where his people were gath- 
ering for the annual festival, or mowsiem 
Herein the Atlas Mountains I have attended 
Many country moussems—those wonderful 
Berber fairs that combine a local saint's dav 
with a regional trade market. But only at the 
September moussem of Imilchil have I seen 
such a pageant of public courtship, instant 
ehigagement, and immediate exchange of 
marriage vows. Thus it has become known 
as the bridal fair of Imilchil. 

Marriageable young women of the re- 
gion's dominant tribe, the Ait Hadiddon, 
are the object of the bridegroom's haste 
They conceal their reputed beauty under 
heavy capes and spangled headdresses 
(left). The veil places a bride-to-be at a cis- 
tinct advantage in discreetly surveving the 
prospects during the three-day festival, 

The fair isan integral part of the marital 
customs of the Berbers. Ordinarily, families 
arrange marriages back in the village in the 
best interests of the community and with 
the consent of the betrothed. When these 
matches do not work out, divorce 15 com- 
monplace. Infact, Ait Hadiddou women are 
free to divorce as often as they wish and to 
remarry whom they like. Thus at the Imil 
chil moussem, divorced and widowed wom- 
en are in the majority, a status easily 
identified by the pointed headdress they 
wear | pages 122-3) 

The independent farmer-hercdsmen of the 
Ait Hadiddou strike me as the most Berber 
of all Berbers. They have occupied the rug- 
ged mountains since before the Mustiim 
Arabs swept in from the east in the eighth 
century. The Berbers adopted Islam as the, 
had previously taken to Christianity, but 0 
was not atotal embrace, [heir religion com- 
bines Islamic and older tribal beliefs: Even 
the word Berber is foreuen; they call them- 
selves Imazighen—men of the land 
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QOMING FIRST asifa mirage, then asa 
blockade, the festival grounds he on a 
crossroads of dirt tracks south of Imil- 
chil. Atdawn of opening day, the tribal 
families with their herds pour through 
mountain passes and stream across the val- 
ley onto the barren plateau. From distant 
villages they bring the vear's surplus of 
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wool, meat, grain, and vegetables to sell or 
barter. Tradesmen group their white tents 
by product: pottery, pots, rugs, locks, tools, 
and books; butchers keep a distance. Larger 
dark tents house officials, 

Devotional and social activities center on 
the beehive tomb, or marabout, of holy man 
Sidi Mohammed el Merheni, center, The Ait 


Hadiddou do not recall precisely when this 
remarkable man guided human affairs; they 
know only that the marriages he blessed 
were happy ones, and believe his spirit lives 
on in the shrine—dispensing grace. I 
watched a groom enter the holy enclosure to 
pray; later a bride tucked a handful of tomb 
dust—a portable blessing—into her robes. 
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THE COURTING GAME involves the 
family, I learned when I accepted an 
invitation to drink mint tea in the goat- 
hair tent of Moulay Mouha. His oldest 
daughter, Yatto, prepares her divorced 18- 
vear-old sister Aicha with traditional beaut 
gids. AS thelr mother watches, she rubs 
saftron-colored powder into Aicha’s eye- 
brows (upper left); koh! outlines the eves, 
and carmine rouges the cheeks. 


4 wool cape striped in tribal colors will vows 
cover the white dress. Then the pointed 
| 


HP ACITesS 1 assemb ec] Over Aa sth nec LU 


held by loops of tasseled and spangled wool 
4. well-to-do [riend wears a 


PLS i eC. 
La te 


will be formalized dur 
sém. He has provided her wedding cloth 
“worth at least 201 
ther tells m 
klace of <il- ents 
.and amber (lower left). | gave Ai- but 


& a 4 1 “ue 
i ha he him sil i 


ik 
| 


L _- 
dirhams | S51 het 


Ee, Proud Westerners fi 
Lnink Men purchase wives at the tair 
lenends on mutual 


rr | — a oa T 
Fa full The FOU 
i a 


bat [ TA es We Oe 


#.since consent and famuv approval 
SE te E bi Lis occ lu tk ie rhe i Le lic ey Here OTe thie nt les helow' Phi 
Lnlike many brides, Ai 


win full 
Aicha has alreaci fevalia: they will 
and-to-he. Their marry 


rossiping new 
shrine, waiting to choose and be chosen 


—hected Ger nusp 


J 


ail the 











THE LANGUAGE of gesture is as 
clear as the spoken word to these 
Berbers T heir Own toOnewde TH 
mazicht, i¢ totally unlike Arabic, the 
official language of Morocco. The pro- 
spective grooms—kinsmen who may 
meet only once:a vear—have much to 
ciscuss (feft). They grect each other 
WiILN Smucs and open arms 

4 groom (above) gains courage by 
having a conhidant help him choose 
nerhaps from no more than a silhou- 
ette, (Wo dark eves, & Volce—which 
bride will be the most desirable wife 

All dav, two by two. men weave in 








pnd owt of the clusters of brides, Then 
welcomed by a glance or a nod of re- 
served assent, a man will stop to speak 
to a woman, encouraged by a friend's 
reassuring hand (upper right) 

4 groom holds his prospect's hand as 
an expression of intention, Promise, 
ind then—with the holy man’s bless- 
ing—of final accord (lower right) 


Berber Arides Fat 
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rélatives accompany her, lending advi 

making judgments (above). His enthusiasm 
16 Det well rei ‘gk Po, Pepe tion 15 sienaled by 
the broken handclasp (right). It's time te 


ion e1ISewhert 


When a bride does consent, she speaks 


the magic phrase, “You have captured my 


Watrone! Geoprapnhin farting k Poi 


iver.” A healthy liver aids digestion and 
promotes wel 
is Considered the location of true love 
“Marriage by mutual consent and divorce 
when there is disharmony are central to the 
social system evolved by the Ait Hadiddou,” 
a Moroccan ethnologist told me: “Despite 
their reputation for being fierce and warlike, 
lhney Dave evolved purr chez eux, peace at 
home. (Mien snowhound behind village 
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Berber Brides 
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walls six months a vear, families must live 
in harmony, 

Perhaps the romantic courtship of the 
moussem serves to temper the harsh reality 
of daily hte. During the half vear when men 
move with their flocks to upland pastures, 
women run the villages, plant crops, weave 
rugs, and guard the granaries. It would be 
hard to dispute the proverb: “A woman is 
the ridgepole of the tent.’ 
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the groom pays the state twenty dirhams (55) 
and gives his b rice fifty dirhams. First-time 
brides leave the mouwssem with their bathe rs 
to be welcomed by the grooms’ families at a 
feast [ater in the year. Newlywed divorcées 
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and widows go-cirectly to live in thew 
of their new husband 

BY uniting couples under civil law, the 
ViNroccan fsovernment cee = to 1nteerate 
the isolated Berbers int the national soct- 
ety. Eventually, this may happen, /asfal 
lah—as God wills. But for now, fittle 
matters to the Ait Hadiddou bevond the 
tribe, with its council of elders, local saint, 
and ancient rituals. a 





te4 





Photographs by BLANCA LAVIES 


Real, CEP Pp oe 


iP ite 


Text by CHARLES R. MILLER 


SPRING DAY ina pond isa 
. lively affair, especially 
for a pair of red-spotted 
newts with eves only for 
each other during their courtship rit- 
ual (left), Except for such diver- 
sions, pond creatures spend their 
time in an éndless search for food 

Above the pond, dragonflies hov- 
er and dart about, intercepting 
smaller insects in midflight. On the 
nottom, Half a teaspoon of mud may 
contain a million bacteria. The wa- 
ter itself teems with thousands of or- 
ganisms, from diatoms to tadpoles to 
snapping turtles. 








Like different cities, no two ponds 
are alike, but many contain the wa- 
ter lilv (above. Moored to a thick 
rootstalk by a sturdy stem, lily pads 
are custom built for floating, with a 
water-repellent suriace. The broad 
leaves spread flat on the water to 
soak up maximum sunshine 

For some creatures a lily pad is 
just a stopover between flights. For 
others it may be a dinner table or 
even dinner itself. For still others itis 
a nursery. When the female of those 
loving newts, for example, lays her 
eggs, she may choose the lily pad for 


their bassinet, 














OUCHED ON A PAD, a 
tadpole keeps a watchful 

eve for predators (above 

meee Fight). Equipped with gills 
and a tail fin, it resembles « fish. As 
the tadpole grows, however, hor- 
mones trigger secretions from the 


National Geographic, January [9380 





thyroid, causing radical changes in 
body structure. Buds of hind legs 
appear. Gradually the intestine 
shortens to adjust to a carnivorous 
diet, and lungs replace gills, The 
eyes begin to bulge, front legs 
emerre, the tail gradually vanishes, 


Life Around a Lily Pail 
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and the creature becomes a frog. 

Newly hatched tadpoles (above 
left) hang with specialized suckers 
from the underside of a pad for pro- 
tection. But predators are every- 


Where; Sunfish cruise among the 
weeds below. 





‘iT FULL TILT, a barnstorming 
dravontly (facing page) veers 
over a pad. For two to eight 
weeks, dragonflies take to the air 
to mate. Thev die after eas are iaid. 

Before flight, dragontlies spend a vear 
underwater as nymphs (above) that breathe 
through gills and capture prey with an ex- 
tendable lower lip tipped with teeth. To 








change form, a nymph climbs above the 
water (below left), splits down the back, 
and emerges as a new, winged creature, 
leaving behind a ghostly shell (below right) 
A nymph is a quick meal for a snapping 
turtle prowling amid bits of plants and algae 
( pages 136-7), Snappers sit comfortabl, On 
top of the food chain. When mature, they 
have no dangerous enemies in the pond 

















RIDESCENT colors shine 

from the wings and antennae 

of an adult midge (left) 

Hatching from eges laid in 
ribbons ‘within relatinous 
masses, Midge larvae are cru- 
tial to the diet of fish, frogs, and 
predatory insects. 

In oxygen-poor water, some 
mit | re lar Tat Ge colores | | Hood- 
red by hemoglobin, a pigment 
that speeds the diffusion of oxy- 
fen and enables the larvae to 
curVvive 

A young Water strider clasps 
a fly in. a death embrace 
(above), draining its victim of 
boy fluicts 

Stridiers detect prey by sens- 
Ine light reflected off water 
when it ripples. Aided by tins 
Waterproof hairs on their spin- 
div begs, they skate on the wa- 
ter’s surface film to the source of 
the chisturbance—often caused 
by.a dead or dying insect 
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URVEYVING her handiwork, a 
Donacia beetle (right) pauses 
aver the hole she has just 
chewed ina lily pad 

She then lowers her abdomen 
through the opening, gluing bereggs in 
concentric arcs to the underside of the 
pad (right center) 

After about ten days the larvae 
hatch and make their way under- 
ground, where they latch onto plant 
stems and roots and hack them open 
with sharp spines. Dhe larvae breathe 
the arin the stems, wing them as giant 


snorkels. The photographer opened a 


stem to reveal one such larva encased 
within (right bottom). 

When full grown, the larva will spin 
a cocoon stocked with air from the 
stem. When the adult beetle emerges, 
silken hairs onits body trap enouch air 


to breathe as it crawls to the surface 


The infamous leech sucks the blood of 
man and beast alike. This turtle leech 
(above), its young suill attached to its 


unciersitle, [ceeds mainly oh snappers 
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IF T-QOFF from a floating launchpad sends a 
pris le frog hich over a iragontl, | facing 
page). Pickerel frogs exude a pouonous 
chemical trom their skins. protechng¢g them 


from predators. Insects are astaple for most frais, 


‘this young bullfrog (above) munching on a 
freshly snageed dragonfly. Bullfrog chets later ex- 
nand to include fist 
bom ducks, Mature fogs mav grow elent inches 


1, baby turtles, and even new- 


long-and live six vears 

Body and toes tensed, a green tree frog lashes its 
Longue at a damselfly (fefth, Since the [rog’s eves 
retract when Its tongue shoots out, 1t must judge 
ihe clistance to its dinner with absolute precision 
Thesticky tongue nabs the prey and snaps it back 
to the frog's mouth, where taste buds quickly de- 


termine ecibilits 








CRIBING A CIRCLE of lly pad, a with silk. During its occupancy, the cal 
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estimates ever in o fullsive Chevrole 


or-you. There's the operating i. 
afhicency and driving response oF 
tts Vo engine for |YSt). New Easy Re i] 


tires Delp carry you farther on ea 


a 18) ) 2G 


tank Of gas. And on coupe* and setlans, tae hood 
a ee lower, the rear deck higher, the sides reshaped for 
Li less Wind resistance. improved fuel zoonom 
ii Pr as real Tn . ij i r 
ne ber: Compare fest drive its Improvements. 


Caperience iG Sinck i Ne, 1 ACO OTN 

OP PESSCneer Toon ind oomiort, is even larrer trunk 
for 1980, We thin 1k you'll find that | 
mileage never looked 

I fipahabdai ch Canpncée and impala for 1980, See your 
Chevy dealer about 6 





thie elias ad MIPG™ to the 
"e stim ted MPG” af other cars 
You may pet different mileage 
and tainige, depending on how fast you drive, we at heer 
conditions, and trip leneth. City mileare and range 
will be less: in heavy city trafic. Actual highway 

Mmilcaee an) range will probably be less than the 


esi irriit ed h gerwety fone Ecc TL vThy Range figures THE NEW CHEVROLET 





rm felt oo iow i fire 


Ll Ly i il] ek! ake *s aiie i wlay 


obtained by multiplying the 25- lion. Tuc! tank 
apaciy by the EPA mileape estimates ol our new 

standard Vb engine. Th Sew Chevrolet 1 equipped 
with GM-by silt engines oriduced by varius 


divigions, See your dealer for details 


1980 Caprice Classic Coupe 





There's success 
written all over 
this dramatically 
redesigned 
full-size Pontiac. 
A sleek new 
aerodynamic hood, Sweeping, 
elegant new contours. New formal 
rogtiine. Rich notchback seats. 








ie the kind of far-reaching 


Lill nee -eelee Mien Migelime -iipne 
to be a fullsize hit. 
Remember: Compare 
the circled estimated 
MPG with those of other 












cars. Your mile- 
age and range 
will vary by 
speed, distance 
and weather. 
Actual highway 
mileage and range will probably be 
less than the highway estimates. Mile 
age and range lower in Colifornia, 
Bonnevilles range estimates obtained 
by multiplying EPA mileage estimates 
by 25 gallon fuel tank. Bonneville ts 
equipped with GM-built engines pro- 
duced by various divisions. See your 
dealer for details, 

Buy or lease the new 
Bonneville soon. And 
you Il go far, too. 








| “a | 


= POWs a ye 


The GEOGRAPHIC: background for the news 


fAVER THE YEARS the 


a Seon 

PHIC 
a | 
rit 


a subsequent artix 
WATIONAL GEOGRA Kors apoeared in me 

Nas covered the Aepu 19535, the armistic 

of Korea: in considerable signed at Panmur 

depth, and significant th cal event 


riother Ceili 
events have offen coincided Darely preceded aut 


7 a 
Le 


} iL ltl 


gn 
ra 


WIIh [he Publication of our publication ar manth of 
articles: In June 1950), a “Seoul Korean Showcase 
raporlon Rorea was in As the December issue was 


members £S Word Came al 


eB asssssination af South 
Jorean Presiden Pea rk 
esi iq Hee (above, standing 


MOMnes even being bound 
some 90.000 Narth Korean i 
lroaos crossed tha Ppa 

parailel. Two after 


Fe 


NATIONAL GEOGRAPHIC SOCIETY 


CALENOAR YEAR 1990 MEMBERSHIP DUES INCLUDE Palesid lich 
SUBSCRIPTION TO THE NATIONAL GEOGRAPHIC f 


$9.5 


oa | 


at rignt in the lead « 
Ina world of tas 
ncidents, NATION 
(sE0GRAPHIC artic] 
orovide reaclers with 
nvaiuable background fo 
greater understanding t 


th 2 nations inthe news 


= F 
mit } 
at 
mae 


fFRaRIM 


ta 


+ 

as 
ih 
I 


| 
12S 


Share this ni lowieds 38 


with Wour Tien 
nominating 


5 by 
tham t for 
ary members 
form below 


aC hip-on the 


Lt kk [= “<< § <_< <i i s/t 


MEMBERSHIP 


CHECK 
' ONE 


Ca) gar la Sabet aot 


Mm inc eee ba 


a | | E 1 1 =] q it | m wena 1 ie 5 Fil nator c if peut 3 
: i ‘| - imc ] a | 1 os 1 ] i ang inn tere 
i {/ | | Ly 1 the =e i . | Wish TO JO1N oe] Alia Se 3E GRAAL 7 | 
I | j SRG Gale i til for Canacta, 614.68 Canscean ot =| ETT SAG Se my Gud & : : 
1 Ela I il | fi La nm te : | if oC =A je E ee C1 i 
f i "| Tat, CI | Tr faenam Li dl 1 Ti F iter = it q ja 
Y du ine tmartering csubeecrens A (GIFT MEMBERSHIP) Nome @ | 8 ] 
J i : al of = i L ea i | 
eritiershit ints © Jenaty Ie5u 5 ! ! Hh fe NaMeo al eT 
[iE furl All i= * c 1 E Ec = 1] i 1 =f =o | | “wa cA carn GUD nad 
he hed for LYS dirng its ng aren) in oye urn) 
vt] 1 tor Canada, 2425 Canadian func ($360 U ancen | MORIA ATE lor Seocrety rn HEN Te. eno a 
4 ra f rt Card) i! sea i a njresd al i Li Tari Te: AL heat | it iticorna! 
ank draft national money onde ona whl 
EW — ry 
MEMBER tg? Dh ki . hi i = i NAME j 4 iui = i 
ie 
3 : : = —F = —_— me . eo — 




















| Whthering Heights -Emily Bronté 





























a a 


eee 


mi: 2p il 











Beautiful Heirloom 
Editions of the Great 
Classic Books That 
Belong in Every Home 
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As a member of The Heritage Club, 
you can be truly proud of your Li- 
brary. You will own beautiful books 
like those pictured here. At the rate of 
one book per month, you will gradu- 
ally accumulate a library that will be 
a source of deep pride, and the envy 
of everyone who tees it. 


Great Classics 

[hese are books that are as important 
as they are beautiful. They represent 
nothing less than the greatest books of 
all time — such books as Phe Canter- 
bury Tales, Robinson Crusoe, Moby 
Dick, Wuthering Heights, The Arotners 
Karamazot, Pride oral Prejudice, Of 
Wiltce mid Wen luae tre Obscure, The 
iadand The Odyssey, (he Adoentures 
of Tom Sawyer, and Brave New Worid. 

They include the works of Thomas 
Mann, Dickens, Whitman, Joyce 
Maugham, Tolstey, O'Neill, Long- 
fellow, Henry James, Plato, Burns, 
Camus, and many others — poetry, 
fiction, biography, drama, history, 
humor, and philosophy 





Editions of Unsurpassed Quality 
Heritage Club volumes are sturdier 
and handsomer in every way than 
the average book, and are set in types 
chosen for easy readability. The 
bindings come in a Variety of colors 
and materials, and often bear a bold 
imprint or design om the front; the 
spines are fashioned so that they 
enhance the books appearance on 
your shelves. Like the bindings, the 
slipcases are varicolored, and put 
each book in a distinctive setting. 


Beautifully Mlustrated 

The Heritage library is noted for its 
Peautifal illustrations, some in 
black-and-white but many in full 
color. It has been our practice to 
commission the world's iPacinge Ar 
tists, artists such as Picasso, Norman 
Rockwell, Thomas Hart Benton, and 
Grant Wood. As a result, Heritage 
books are richly and individually il- 
iustrated in full harmony with the 
author s work, 


Uniguely Different Volumes 
No two Heritage books are alike. 
Chapter headings, the look of the 
typeface, the material and color al 
the exquisite bindings, the protective 
alipcases — every detail is custom- 
created to reflect the mood and 
Manne oO each literary muster- 
piece. Even the size of the pages and 


(Continued on next pare! 
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THIS COQULD BE 
YOUR BOOKSHELF 


the tone and finish of the paper vary 
from book to book, 

Thus, when you display Heritage 
books on vour shelves, they will 
neyveyT B! Wie tne unitorm Lit Pression of 
ready-made sets. Each is dm indi- 
tidal work of art. Yet tomether they 
form a beautiful and harmonious 
collection of the world's: preatest 
literature. 


An Heirloom Collection 
Heritage editions will be treasures in 
your home —bookse you will be 
proud to own and exhibit to your 
friends: They represent the finest 
literary works in volumes of lasting 
beauty. By acquiring them you will 
net only enrich your own hbrary but 
will also create a valuable heirloom 
What finer gift could you give to 
your children and grandchildren 
than a beautiful collection of the 
greatest books of all time? 





Reasonably Priced 

The cost of owning an heirloom l- 
brary like this is surprisingly low 
Since the books are issued directly to 
members, there is a saving of special 
advertising costs, of salesmen $s com- 
missions, af bookshop mark-ups. 
Thus, for all their beauty, Heritaze 
books cost litthe more — and some- 
times even less than the passing 
best-sellers that will soon be torgot- 
ten. Moreover, Heritage Club mem- 
bers are entitied Lo purchase books at 
a constant price for cach volume—a 
price which we will maintain 
throughout at least your frst two 
years of membership despite today's 
inflationary pressures 
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Free Book for Examination 
lf you act now, The Heritage Club 
will send you tree ot charge a superb 
edition from the Heritage library for 
your éxamimation. This is the Best 
way we know to demonstrate the 
beauty of the books being received by 
the Club members. For only by ac- 
tually holding a Heritage edition in 
your hands can you fully appreciate 
the kind of elegant and unusual vol- 

ume We create for our members. 
Assuming you share our -en- 
thusiasm for this free Heritage 
Volume, You may then receive other 





Heritage books at the rate of one per 
month: for just $10.50 each. [Ef for any 
reason you are not satistied with 
your tree Heritage volume, simply 
return it and tell us not to make anv 
further shipments. Your member- 
ship will be automatically cancelled, 
and. you will owe us nothing. 

As a member, moreover, you may 
return any book within thirty days 
for a full refund, and you are at hiber- 
ty to cancel your membership at any 
niThe 





A Note of Urgency 

To accept this offer, you need only 
complete the Trial Membership Ap- 
plication and return it promptly to 
us. Since we must plan our printings 
In advance, you must act now if you 
are to take advantage of our free 
book offer and begin acquiring your 
own fine library of distinctly beau- 
tiful books. 
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Irial Membership Application 


THE HERITAGE CLUB a 
Mo payment requires 
Simply mall this application 


4? Rachards Avenoe 
Norwalk, Conn. e857 
YES! 1 wartio join The Plertiage Chorb an begun building my own pereoral library of thee 
beautiful heirloom editions of the greatest booes of all time 


Send me my FREE first volume in the Heritage brary. Assuming this book 
astebachory. | will then eeret $1050 ipluea small ehinpara and ha redline charter! to pay for 
the newt volun in ny Meritage library. | will continge to feceree one folie per month 
itt Thicvt Tra fireer Pear as ki LPigt, ail | Comin. omy membership 


Lima Gammel try cembenin a any time. Moreaver, | may felon any oe within 3 
dave bor « hall credit of refand, |f the fire wile dows not meet with my aporeval, | wil 


reiuen i and owe you nothing, and my memberthip will be automuhcally comcelied 
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lf you have ever taken a lux- 
ury sports car through a tight 
turn, you know the feeling. 
It's the sense of supreme pre 
cision with which this trim. 
compact camera proclaims 
its Nikon heritage. A feeling 
that Is borne out by the pro- 
fessional quality pictures 
the Aikon FE delivers with 
aulomaiic ease, And one 
that, unlike other fine things 
In life, is readily affordable. 


With the Mikon FE, you can 
simply focus and shoot. 
and rely on its Nikon elec 
tronics to give you sharp, 
magnificently exposed 
photographs, automaticall, 
Or, switch to manual opera- 
on and enjoy complete 
creative control over every 
exposure, more easily than 
you ever thought possible 


Above all, this s&s a camera 
that makes no compromise 
in ILS Supreme Nikon quality, 
Stroke the acivance lever, 
and feel the smoothness of 
precision gearing machinecd 
lo microscopic tolerances, 
Press the exposure button 
ard hear the shutter respond 
with hushed precision. Look 
through the bright, stlver- 
coated viewfinder, and see 
your picture snap into sharp 
ocls with a fingertip touch. 


Anmou, foo, that the worlc's 
greatest photographic sys- 
tem stands behine YOU 
Aikon FE. Add the chy TEA 
firepower of motor drive. at 
up to 3.5 shots a second 
Banish darkness with the in- 
genious automatic thyristor 
Nash. Explore new perspec: 
tives through more than 60 
WikkKor lenses, the same 
superb optics chosen by 
most professionals for thelr 
sharpness and color fidelity 
For the purist: 
The Nikon FM 
For those who prefer only 
neritic! cc pe Mure control thie 
Alkon PM offers the reliable 
guidance of one-step elec- 
tronic metering, It's as com 
pact and precisely responsive 
as the FE and costs even less 
Al your Nikon dealer, 
NO ber. Clete Lit). ew Yor 1S 
bn Carnwicta: Mion Cara, lt 


Cio ing. bara 








Experience 


a sense of perfection. 
The Nikon FE. 









HOW AND WHY Tt 
BUY THE RIGHT ENGINE OIL 





CUSTOMER INFORMATION FROM GENERAL MOTORS 





FOR BETTER PERFORMANCE, USE OIL OF THE RIGHT QUALITY AND VISCOSITY. 





Without encugh of im 
an engine, parts such as the 
pistons and bearings can Ii- 
erally melt from the heat 
caused ty trichon, Using the 
wrong kind of oi] can also 
have a destructive effect 
Fither way, the engine can be 
Seriously camagecdt 

A simple check of the 
oil level can prevent engine 
damage. If youre down one 
or more quarts, the engine 
will probably keep running 
fora While. But the shortage 
puts an extra burden on the 
ol thats left: it'll get dirty 
faster, reducing engine perfor 
mance and increasing wear 

Voull get the most accu 
Tate results 1? you check the 
cal level after you've driven 
the car a fair distance. But 
Well al least afew minutes to 
allow the oil to dram back 
into the pan 

How often vou need to 
add ol vanes according to 
the-age of your car, as well 


as how and where you drive. 
For example, new cars (those 
that have been driven Jess 
than 4.000 miles) may con- 
sume a littl more oi] until 
parts are broken in, Driving 
at hugh speeds, particularly in 
very hot weather. can also con 
sume more ol, To be on the 
sale side, Check the oil level 
every other time you get gas. 

When you need oil, be 
sure to buy oil marked with 
the letters “SE.” SE oil 
meets quality standards re- 
quired] by a GM engine: it has 
just the right mixture of base 
onl ane adiditives 

Its generally all right 
to mux brands and to shop 
around for the lowest price as 
long as you stick with “SE” 
quality oul, 

The viscosity of the oil 
can make a big difference in 
engine performance, ()1| 
thats too thick won't. flow 
properly, making it difficult 
to start the engine in cold 
weather, Ohl thats too thin 
wort do the job nght, either. 
Temperature affects vrscos- 
itv; oul thickens tn winter and 
thins in Slammer. 

In most clomates, it's best 
to use LOWS0 or LOW40 SAE 
Viscosity ol that you can 
leave im your car year-round, 








Change the oi and the 
ou tilter at the intervals 
recommmeniedl in your GM 
Maintenance Schedule. En- 
gine Oil contains: detergents 
that pick up particles of dirt 
and sludge. If the oil isn't 
changed penodically, exten- 
sive damage can occur. Re 
member, if youre pulling a 
trailer or driving in abnor. 
mally dusty conditions, 
change the oi more often. 

We're designing engines 
that require less routine main- 
tenance. But some things are 
still up to you. A well4anain- 
tained engine will be more 
reliable. last longer, and prob: 
ably make your car worth 
more when you decide to 
trade it im or sell it. | 
ifus advertisement ww part of 
our conimunig efor fo PTE Cus- 
tomers tesefiel muformation abot 
fier cars and Fucks and the 
company that builds them, 


General Motors 


Peoole Gunicding transportation 
HO Serve peop: 















































0079 Seng Corporatonol Amenca Sony a a iademare of Sony Comorian indus aera nggel 
Modekt chown HETT-GHayenem wilh oparonal PS 202 tummtabbe, 43-87 mack and SS- 812 speakers walking near a whispering sea. 





But while fe 7 

music expert, not stamens SyYStems, y 

iS a stereo expert At Sony, 

we feel that the music you 

hear in your hame should 

sound as special as the them u | 

music you hear in your head. listen. You'll get exactly the 

So we've taken some fine kind of sound you had in 
ee ee ee mind. 

them perfectly to each 

them into a new new uncompl- 10} p be 

cated system. They're called 


nul 











On the Pacific Ocean floor 210 miles off 

the Galapagos Islands,-scientists found life that 
thrives on chemicals from the Earth's crust. 

Special cameras show the find in 


eT detail. 
Dive to of Creation, a new 
National Geographic 5 Special, takes you to that 


warm, life-giving crack in a cold, dark ocean. 

It's breakthrough television for 
the entire family. 

Anid its typical of the kind of television 

' Gulf made a commitment to five years ago. 
Thats when Gulf joined with 
the National Geographic Society and the Public 
tl ams. Broadcasting Service to present quality, 

) American-made Public Television. 

Together, we've set Public 

eg Television viewing records. 

In fact, the documentaries are 
consistently the highest-rated specials 
, - on PBS. 

_ ~~ For an hour of discovery television, 

gen yremember * =) Monday of January, February, 

fol us and enjo’ y great television 

ay explores passing worlds, small worlds, 

the world inside your head, and a new world 
at the bottom,of the Pacific. 
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"iach Dive to the Edge of Creation’ 
rid. January 8 at 8 p.m. 7 Central on PBS. 


(heck your local listings. 
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OUR GREATEST REWARD ISN’T AN AWARD. 


Sharing a wonderful story 

with your children js a special 

kind of experience, One that 

farreites need today more 
Man ever, 

PRS-TV's nce! spon A 
Ciassic” helps fill that need. [t's 
A series of cl classic 5, stories par- 
ents can re 
and, ina way, pass along to 
them. Favorites like “Rebecca of 
sary nyorook Farm,” “The 
a ied Pauper, and 
inecticut Yankee 
"That's why in 19 716 


ew 


= na 





re with their children 


premiere, the series 
ha =. 
cr AC “tt Lacon tor’ 


aWarns 


Since: fhs 
has won thr 
Children's Televistor 
and one Gabriel award, 
tellence in childrens |TV 
Sramiming. Plus a Peat 
award for production Se on ce 
and la Emmy nominations. 

T Awards 
putt thousands of families enjoy- 
[Vy show toge 
ne award we prize the 
most. As Marsh ne Aen, 
pe, Arizona; puts it, 
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of these high quality 
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My husband, 


McDonald's ny four childrer 
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G)nce upon a lassi 


Brees ire 


LEATHERSTOCKING 
TALES 


when AIEHCAnS, French 

and Indians were Dattiing for 
possession of the American 
wilderness. Starts the week 
of jan. 19, ¢ 
PBS TY irstinigs 
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Behind this symbol 
is someone 
you cant find 





anywhere else 





You work hard for your money Ane 
you wart to do the Fehr things with lt. Burt 
when you consizter all af the optiorn that 
zs 1h Ponda So CST i ey waaciirtcl 
youre bound! to hive Sonte questions 
Thats Why you peed a FULL SERVICE 





BANKER A highly Trained professional 


WhO Oar ara vAer WOU CONTISING money 
Questions. Ant even iF your cueshon 


We've got the answers 


AMERICA'S FULL SERVICE BANKERS 


would be berrer hanclled Gy some 
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other financlal actviser, your banker can 
Sues where wou can be helped 

So when you keep your savings and 
checking accounts ata PULLS ERVICE BANK. 
VOU Ve eitabisned.a peationsnin win ail 
the bank you 2 ever nied. Because only al 
nid Fi IL 4 ERVICE Ba et, Cart wis Frat 
America S FULL SERVICE BANKERS 
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We! ve been making great days for more people, for more years, 
with more cereals than anyone. ‘Trust your morning 
to us. We ll make it a great day for you too. 
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When you buy your new GM car or truck... 










The General Motors Continuous Protection Plan offers comprehensive 
protection against major repair bills. But look carefully for our name. There 
ore ofher repair plans available which may not offer the same protection. 








Check ouf any other plan you may see. Compare it point-by-point 
to the GM Plan using the checklist below. 





——_ 

— ; ; : i 

@ Take this page to your dealer to be absolutely sure you get the comprehensive repair 
= protection of the genuine GM Continuous Protection Plan. 

. For J years or 36.000 miias — whichever come: worarty far 'oiure of any components covered 
c (first, the Genero! Motors Continuous Protection By The Flan, And There are other important 
z Plon poys major repair bills for 78 components. features. Compare it with other plans and we'te 
O° oof nine mojo assemblies, And GM provides a ure you ll choose GM peace of mind. Toke any 
a cor rental) GHoOWwaNce IT your car becamnes Pine pian You may De considering. reod il 
= noDperollvwe reouirir a overignl reroll for fin i SOrenully crv Till} ire es coverage A ne DIK on 
= condition covered under the General Motors [Ine Checks! beiow We cont think you ll find 
new vehicle limited waranty — and after the another repair plan thot even comes close 


Use THis Chatto check he covecge CM Continucus Omer Plons 
Hany offer modi plar Praha ctr ion | Coverage 
fou may be considering Coverage | (Enter YES of NO} 








Don’t settle for less 
Continuaus 


Protection 
Plan 
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TEAR OUT ALONG DOTTED UNE AND TAKE WITH YOU 1O YOUR DEALER BEFORE ¥ 





Takes care of you a5 well os your car light duty truck or van 


CHEVY'S MID-SIZE MALIBU WAGON. 
Mileage better than many compact Cars 
is just one of its hidden surprises. 


The efficiency and power of 
acontemporry V6 engine 
New for 1}G60: an efficient bul 

frisky 229 Cu In. V6 helps give 

Malibu tresponstve periormance 

Mone with highh reapectable EPA 

calimates 

20) EPA estimated MPG, | FC FS 

26 highway esticnate 

with standapd 3.8 Liter V6, In 

California. (19) EPA estimated 

MPG, 26 highway esttevats 

TLmated 

WAG (eircled) to that of other cars 

Tour mileage may vary depending on 
eed. (rip length ond weather. Yous 


remem: OM Pare es 


aeiuelbighway mileage will probabl 


be less than the highway estimate, 
th GM-huillt 
CIMGITLeS FT CAL ed by Various 

Oivisiors 


Maliisu is equipped wi 


See Vour dealer lor details 


Zside compartments plus 
one uncer the floor 
Malini fives you room io stash 
small valiiabies 
Avaliable security package puts 


inchs on all three. covers on the side 


COMA es 
The convenience of a 
2- way hatchgate 


Window swings wp for tay 


Le bn then parking places, Gate 
drops down for loading bulky carge 

With the rear seal down. vou have 
about ste feed of floor for cargo plus 
An opening over four feet wide foe 
casy loading 

About 72 cabic leet of pad space. 

A trim and stylish mic-size 

S38 fowW-sige wagon, trim and 

timely for tore LW Yet on the iristee 
sik people can rice in comfort. 

Talk to your Chevy dealer about 
buying of rasing Americas lavorite 
mich sipe Wear 

Chevy Maiibu. for 1880. 


A FRESH NEW SLICE OF 
980 CHEVY MALIBU. 





Preston's New 1] 2 Pape Fully Westraed C watalog ol 


Ship Models 


and Decorative Nautical 
Ideas for the Home. 


Vou auld shop fot montha 


rnd pewer find rhe bondseds 

co! decorative nautical ideas 
Mastrated in Preston's new 

c sig lL)? pages rommg 

Meh ff Lip Models, PT ihe liste 

nes, Pawocal lamps aimed docks. 
mine wherls. Geureheads and scores 
! other nawiscal idee for the Home. 


Sn Poe foe caheliag tr 


PRESTON 'S (00-® Mois St Whar! Gresapar, N.Y, 1144 





Explore You r 
Ee Wo rid! 


Write for 
FREE CATALOG 
KATIONAL GECOAAPHEE 
MCE? 
HASHIMETOM, 0.¢. Sone 





The New 
America’s Wonderlands 


Onde, U6, B90 enor your national parks—that is 
the theme of this adventure book. it beckons you fo 
visi! unspoied regions rich JA wildlife... lo wander 
among desert flowers, astounding rock formations, 
and (he sandy splendors.of nafrornal seashores..And 
if provides firsthand descriptions of all our scene 
and recreaiona! matona! Parks - and monwinenis 
464 pages, 379 color iiiusirations 
Tis book and other ovality publications are avall- 
ale from the National Geographic Sactely Far tree 
catalog, wiite fo 
NATIONAL GEOGRAPHIC SOCIETY 
Deol, 60, Waesnianghon, Di. 20036 



































National Geographic File 


Prllect and Preserw 
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4 doluse peoow ond clack wip case with 
NATIONAL GEOGRAPHIC” gokt starnped 
bn then fet. Flee thee ga perisive god bois of 
OD ied Gee, (iar See eee 5 
boat DYOeCEn come agGaest aod and 
damon for as jong ae you wart io howe 
Thee, Inches goed teal! hor dating. Order by 
Trl, Way etude if rt sarees! 
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Super 
COLLECTION OF 


EXUTIC & ST 
ESIRABLE 
STAMPS 


Powe! super Faniantc nallaatiaa o! ower JO) genuine sos Mange ony 4 
00. Collection cette rieenge and ceunval stamps from all ower the’ 
worki— ition perwars Coery CAM Seis, rary ea, a action facial 30, 4 
He miirnioally, these stamps weld coal over $12.50 You'll aime cecoivs 
atest bij cataing of stamp hergeed pad a tape selection trom our approval 
penece—trom whch you Gay key atte of note—rotern balance im 10 dae. 4 
[OOS money-back guatmetve Don't meme the offer, Jemectowe Stamp Co. ' 
Say. OT GMG, termes trwn, wy, vaTOt 
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FREE 


Action Color Catalog 
With Facts & Figures 
Mell coupon or address | 
ter FOLBOT CORP, G tal [ 
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WE BELIEVE (het reglor eturty falta piel roman 





i 2 


| 


eit mipervision are ell essential to gewed edcatith a 

Tet] - =P at = 17 ad) PO Fully secre’. Mlener tr ANTIGUA ADVENTURE stk 
RT! tae oo Cusiain Bul? Hietiel Cine) 19-177. 0 a Bek Lan 
es 45 jeher, Bos Wi, Camden, B.C. 2070 ices Carthinan @pather Scoba. Watering. Bail 
SS Sh a aaa Sdraiees 4 it Vetrena, 1] rifle ether Pires, LAs eri it 
CARSON LON maupparyenoe =| Te A hen Ww Bunk, 400 


deg! AgoA eecrel, Se 
7h Sit Nivertiats ere ta Coe) SA ea 


FARM & WILDERNESS 


Be fla) liven a vita) Pein BLU! Eee et 
bows & pris G-170 41 Yeu under Quuker loaderahip 

ign Settesthwelte Far & Wikderwes. Mi Went 
Tied, Mech, VT bee Re a ee 


Vajurmies the whole bey — piymratty mentally, sperifs- 
alin Hoe fy |eerte how in labor, Tae to live Eppy 
BST eroome nt Prepares for college, fe. Cermdine § Co. 
144th proof characer Syilding Overall chan on BIDE. 

or 56 0, Hew Biccenietd, Pat i 
HARGRAVE fan a 

Ae ee oneprabeaires 
Heading & How-to-Stec pirogtomes. Eeephmss on oie 

haley & sell dieeipline Cott Arietien Raking, Varsity 

many Bate mural sports. 0 6.1 & PG Racial iv munis 
riers ti let 


MA Ane 2, Chatham, Ya 253° O04—a 37-2804 


HOWE MILITARY SCHOOL oP 
de & Se Sehis Oe 515 Thormagh acocdemer training on 
Arcee Collage peop. Deveiopenrutal Kemding WTI ny * pia, 


Sport. Jen wen derm Foal, (ae Oo hl fe fers est cele H FL r Abie 
Susmer Cam : Coe C4 AA Kedly, Supe 8 | ae er ee 
Retsnmsnneil tains be 


ero eit fide 
pee Dal A. ag i 
illoare bw Cee Ligiry ee 
fe) oe es eed ae wt 
i ih Tire els Tere 


i aE P pire Yep abies 





rh fen 13 KINGSV AN - anh 


W Tibetan 84 01 Sie sent 


{28s 


& Separate 2 Sch Lat tty Oe yar yy a peng SSS | 
cadcier. Chadly Katee Halp Foameue heané & drilt wem. |e 

ROTC. Al sports Fine afte Driver Ed Gall. Bidding QUARTER CIRCLE V-BAR 

Been Diver Call Write Vial Be at 1 fini Sgmemer 4. for A weekooin HA eri. Coes 18 
Cae. S.A. Stribling in, FeO ida mares Ls) aspas Weet, piling, pes, tevtinis. sparta. crentive ete, mire 


NORTHWESTER (radh eitevGr Gerd AY ACA doer Crp Sones 


tlasetuhalt lang Mew. -tgewe), Wisker prep 
PREM AL attention ioey bo individ) eailege gree coe | Geert Cirohe ¥2er Ranch. Bou G. Mayer. AD RESI 
rhouimn oe TL Belen faculiy arocniled athe 


ent eae ROTC AO aperte recreation ered etetio i | TELLICO | 
MOUNTAIN CAMP 


Boe M-1o 550 5. Lake Shore, Looe Geneve, Wid? 
A pore pheno: in fie Gees RE Re 


THEOXFORDACADEMY 
tak ning every Teen Cares it eal 


Sine Seen Madde? eee Dope DH af oe 
Teor nel igeemce ertih acdecnié ddl ict ied 

at ig wed hein Geert. Archery, ati. AA 

Merc eigy t-es emzer 4 CLA 2 wa 


age oF & 
Pe 005 dks MSD Tks EM Cotuing 


or forge stadestie prepercng fer Americah ni rera 
tine Mellie Adioeesone The Chiferd wa 
Serford Grey, Directo, Box 6 
Seeeriweies, Taocaeees TTA ‘rin 


EE, 2G 300-o4T 
Coed Schools 


FLINT SCHOOL sheard 
Te Wega acd te Ques! 


Coke |G: (i Alen La Te 
Wega gud CT betes ant ling 
: eral eehicbeiing bigs er bit Ti 
| Sa Prt) your steciens 
[ny othe lbh) Geen 
, WHA Lhe SE 8 eee Sree 
ing. sterienia af ailer wlth 
TT See ee Do ee 
demic oepelless. Gime 11. 


Drawer 4, FP, 0. Say SM, Jocnints, Fores 173 


avin » r 
O Lang Retgert lia Aud setightt Fit 












MILITARY 
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The educational institutions listed in the Dirsttory will be pleased to send additional literature to any 
National Geographic families expressing an interest in receiving further information. By mentioning The 


Geographic, your inquiries will be assured the best possible attention. 
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You could buy this car on looks alone. But don't overlook price, room, mileage, 
range and total value. The beauty of 98 Regency is more than skin deep. 
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WE'VE HAD ONE BUILT FOR YOU. 


ne worties. about “paving the 
world. Another sees roads fulfili- 
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lower-cost food. Who's right? 
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